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PREFATORY NOTE. 

Owing to the very gi*eat interest taken at the present time in 
what may be termed the commercial metals on account of their 
greatly increased value, the Hon. Minister for Mines issued instruc- 
tions that this Bulletin should b.e compiled with the object of assist- 
ing prospectors and persons interested in the search for those 
other than gold. 

Although collected from the most reliable sources, absolute 
accuracy cannot always be guaranteed, since portions of the infor- 
mation contained have necessarily been gathered from a variety of 
sources often only more or less authentic, whilst that relating to 
mines worked in the distant past, of which no record exists, may 
possibly be found to be like a story often told. 

Unfortunately the districts in which these metals exist have not 
been recently examined by any member of this Staff, whilst the 
information obtained by the State' Mining Engineer with regard to 
the Pilbara District Ls not yet available. 

The figures given have been obtained from the official sources, 
but these unfortunately are far from perfect owing to the fact that 
many persons working these baser metals do not consider that it 
is compulsory for them to send in returns to the Mines Department 
of the ore raised, consequently parcels shown in the Customs returns 
have to be traced to their source, and likewise those treated at the 
Smelting Works. 

The preparation of this Bulletin was entrusted to Mr. E. S. 
Simpson, B.E., Assayer and Mineralogist to this Department, 
«nd to Mr. C. G. Gibson, B.E., Assistant Geologist. 

It is hoped that it will prove of service, and that by its 
means attention will be attracted to districts in which these 
metals either have or are reported to have been discovered ; and 
«hould this come to pass, the main object for which it was under- 
taken will have been aocompli^ed. 

HARRY P. WOODWARD, 

Assistant Government Geologist. 
Geological Survey Office, 

Perth, 15th June, 1907. 
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NOTES UPON THE OCCURRENCE OF VARIOUS ORES 
AND HOW THEY MAY BE RECOGNISED. 



In writiug a chapter upon the general occurrence of the 
various ores with the object of assisting the prospector, a task of 
considerable ditficulty has been undertaken, for although the 
trained eye can detect certain little unexplainable points which 
lead the brain without mental effort to draw certain inferences, 
it is utterly impossible to impart this faculty by the means of a 
few sheets of printed matter, therefore an attempt will only be 
made to set down as concisely as pi>ssible those facts which are 
indispensable to the seeker of the baser metals. 

The fii*st point to be borne in mind by every prospector upon 
starting work in a new district is that he should not hurriedly 
condemn it because the occurrence of the ore is not identical witU 
that in a district with which he is familiar. This is very apt to 
occur in this State where our metallic deposits, including gold, 
are frequently found to exist under totally different conditions 
to those prevailing in other parts of the world, therefore the in- 
tending prospector must not always expect to find either the same 
class of rocks or country here as that of which he may have had 
previous experience. 

The metallic mineral deposits of Western Australia occur ia 
two distinct series of rocks, the first being the crystalline, which 
includes the greenstones, granites, gneisses, and schists, and 
second the met amorphic or altered sedimentary, which consists 
of clay slates, crystalline limestones, quartzites, and conglo- 
merates, both of which series are intei-sected by granite (gener- 
ally pegmatite), diorite or poiphyry dykes and quartz veins. 

In the Kiraberley district we find both of these formations, 
but in this ease the schists are in reality highly altered sedimen- 
tary rocks, the change being due to the intrusion of \bt^ massed 
of granite. In the Noi*th-West district, the metamorphic rocks 
are largely developed but are traversed by numerous granite 
(pegmatite) dykes. 

In the South-Western diviii^ioi^ the rocks are for the most 
part gneissio granite with numerous intrusions of diorite and 
granite (pegmatite). 

In the Central and Eastern divisions, the lodes as a rule 
oeenr in the greenstones (homblende sofaists), but always in proxi- 
mity to granitie and porphyritie intmnonB. 



Whilst upon the South Coast, although of a schistose 
character; certain points in the structure of the rocks lead one 
to the conclusion that- they are partly of sedimentary origin and 
they are, like the northern, traversed by pegmatite dykes. 

One very general feature of the mineral belts of this State 
is that the surface of the ground is strewn with fragments of 
quartz and ironstone. 

COPPER. 

The ores of this metal are found in greenstone and granite 
intersected by greenstone dykes as well as in schist or slate 
country, but also rarely in limestone; their presence is usually de- 
tected by the green staining of the rocks at the surface and the 
general association of quartz and ironstone (gossan). This green 
colour is due to the presence of malachite (green carbonate of 
copper) which is formed by the decomposition of the sulphide ore 
in the presence of water and air, which first forms near the sur- 
face a soluble sulphate of copper (bluestone) which is con- 
verted into the carbonate by meeting with carbonate of lime de- 
rived from the weathering of the enclosing rock. Capillary attrac- 
tion and other causes lead to an enrichment of the deposit at and 
above the water level, it therefore follow^s that the true value of 
a copper lode cannot 'be determined until it has been explored 
below the water level. 

There are many green minerals which, owing to their close 
resemblance to copper ore, may be mistaken for it, and, where 
little more than stains exist, it is impossible to discriminate between 
these by the wei^t, but if one of the following tests be employed, the 
point may be settled with certainty: — ^First, carbonate of copper 
is soft and soluble in acids with effervescence; second, if dis- 
solved in vinegar and then ammonia is added slowly to the solu- 
tion it becomes clouded and a bluish white precipitate is formed, 
which upon the addition of more ammonia dissolves again, giving 
a clear deep blue liquid ; and third, when no acid is available the 
presence of copper in ore cc^ be determined by reducing it to a 
powder and mixing with common salt then r«priukling it upon a fire, 
when the characteristic green flame will appear although only a 
minute quantity be present. 

The second and third of these tests apply to all classes of 
copper ore, but the first only to carbonates. 

Below the green-stained lode cap. a liver-coloured ore is often 

met with; this consists of a mixture of red oxide of copper and 

iron with grains of green carbonate and black sulphide. This 

class of ore cuts with a bright shining streak, whilst the softer 

it ifi the higher is its quality. 

The highest grade ore is usually found at <^ alioat the water 
M, where the partial alteration and concentration of the sal* 
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phides gives rise to a luixture of red and black oxides with black 
sulphide, bomite, fahl ore, and other minerals exceptionally rich in 
copper. Slugs or ragged plates of metallie oopper are often met 
with in a more or less powdery mass of black decomposing sul- 
phides at this level, whilst silver is usually present to a marked 
extent. 

The sulphides which occur mostly beloW the water level consist 
of a golden-coloured ore, which is a mixture of copper and iron 
pyrites. All sulphides containing copper will cut with a knife,^ 
and are easily distinguished from iron pyrites, which is so hard 
that it will strike fire with a steel, whilst the ease with which copper 
sulphides will cut, or their softness, is a good indication of their 
quality. 

Much of the value of copper ores is due to the gold and silver 
contained in them, so that assays for these metals should not be 
omitted whenever practicable. 

TIN. 

The pi-esence of tin is n.sually denoted by small bright black 
or greyish stones of gi'eat weight for their size, which feature 
enables them to be easily separated from the sand and elay (with 
which they are usually associated) by means of washing with a 
dish or dryblowing. This ore is always found in close association 
with granite rodcs, especially those which carry tourmaliiie, 
litbia mica, or tantalum ores. 

Tin ore is usually met with in the alluvial wash of stream 
beds (when it is called stream tin), but in the North-West, where 
no c<»ieentratiQn has taken place, owing to the flatness of the but- 
face and the small rainfall, it is also found strewn over the sur- 
face of the plains and embedded in the shallow soil of gmitle 
slopes. 

These alluvial deposits are generally derived from the weather- 
ing of the stanniferous pegmatite dykes, which are coarse gratiite» 
containing large crystals of febpar, mica (sometimes in large enough 
plates to be of commercial value), and ragged quartz, and some- 
times also black six-sided cT^-stJll^ of tourmaline, the enclosing 
country rock in this State being generally crystalline and mostly 
granitic. 

Stream tin is generally more or less rounded, having a bright 
polidied surface, whilst the lode tin, when in crystals, has eight 
sides, and in form is like two four-sided pyramids joined base to 
base ; both of these forms may be coated with a thin ferruginous 
covering of a dull chocolate colour, but when broken the bright 
resin-like fracture so characteiistie of tin oxide will be at once 
observed. 

The principal characters by wMch tin ore may be reeogniaed 
are its high speeifk* gravity or weight, the brilliant Inatre p^ 
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frtteture^ its streak or powder, which is of a jn-ey or brownwh-i<rey 
<soloar, and the fact that it is f ased with the greatest dlffieiilty alone, 
but yields a liead of metallic tin when treated with carbonate of 
«oda or cyanide of potassiom upon charcoal before the blowpipe, 
or in a cnicible in a forge or furnace ; the metallic tin being easily 
distinguished from any other metal by the peculiar crackling sen- 
sation it produces when prejjsed between the teeth. Tin. in any 
form, is not magnetic, it will neither attract the needle of the com- 
pass nor can fragments be picked up by a magnet either before or 
after fusion. 

It is eai»ily distinguished from the majority of minerals by 
its weiglit, but it may be confused with any of the five following 
heavy minerals, particularly if in small fragments, when the differ- 
<eiloe in weight is not so readily appreciated :— 

•The first three, viz., magnetite, ilmenite (titanic iron ore), and 
ratile, althou^ not nearly so heavy as tin, are often mistaken for 
it, but they may be distinguished as follows :— Magnetite by its 
magnetic pi*opei*ties and black 'sti^eak or powder; ilmenite (black 
sand) gives a black sti^ak and becomes magnetised after heating 
to redness with charcoal, and in the form of powder when washed 
in a dish runs, with a glittering appearance. If the finger is 
•damped and dipped into the ordinaiy black sand it will adhere to 
it whilst tin will iiot. Rutile is more difficult to distinguish from 
the preceding, the most noticeable points beiiig that it does not 
possess the biilliant fracture of tin ore, and it yields a reddish- 
brown powder : howevex*, it will yield no tin with the blowpifie or 
by smelting. 

In the ease of wolfram and tantalite, whose weight is so similar 
to tin, this feature cannot be taken advantage of, but since wolfram 
fuses easily to a magnetic bead, this can be quickly determined ; 
whilst in the case of tantalite, a freshly fractured surface is 
much more stony looking than that of tin ore; but the non- 
production of a tin button after fusion with soda or cyanide is the 
only simple test that can be depended ui>on. 

LBAD. 

As a rule lead lodes give little or no evidence of their existence 
At the surface, for even where masses of galena outcrop, the ore is 
so coated with earthy oxides of iron that tliey appear like ironstone, 
-and this erit>neous impression will not be dispelled until the weight 
of a detached fragment is felt or a portion broken, when the bril- 
liant silver>' interior will be revealed. 

Carbonate and phosphate ores also occnr at the outcrop of lead 

lodes, but these, like the galena, are always so discoloured that their 

presence attracts no attention until, like that ore, the weight of a 

piece is f^t, and this, when luroken, will exhibit a white, grey, or 

^ ^tly tinted substance, often gossamy and easily cut with a knife. 
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Lead lodes occur in both the crystalline, metamorphic, and even 
sedimentary sieries, but for the most part in this State ai^ associated 
either with greenstone or slate, although they sometimes occur 
with limestone and granite. The lode matter is generally quartz, 
with the exception of the limestone country, in which it is ealcite, 
whilst the ore is usually associated with zinc blende, iron, and some- 
times graphite or copper. All the ores of lead are easily reduced 
to the metallic state by the aid of the blowpipe ; specular iron ore 
w sometimes, however, taken for galena on account of its silvery 
metallic appearance, when no means of testing are at hand; however^ 
this question is easily and simply settled if a small portion ia re- 
duced to a powder, when, if iron, it will be a reddish-brown, and if* 
galena, a steel grey. 

Antimony also resembles galena in that it is a soft silvery 
metallic-like mineral, but it is ea.sily distinguished, as small splints 
of it will fuse easily in the flame of a caudle. 

Barite (heavy spar), scheelite, and even dolomite are sometimea 
taken for lead carbonate, but the two fonuer are unaffected with 
acid, and the latter will only effen'esce in hot concentrated acid, 
whilst lead effen-esces freely in any dilute acid and yields metallic 
lead with the blowpipe on charcoal. 

Lead ores usually cari'v moi*e or less silver and gold, but ex- 
cept in the Ashbui-ton District the lodes of this State, particularly 
in the Xorthampton District, have so far proved to be almost des- 
titute of tliese precious metals, which, of course, vei-y materially 
reduces their value ; as, however, there is always the possibility of 
their c«mtaining these metals in appreciable quantities it is advisable 
to have samples tested by an assayer, since the enhanced value due* 
to their presence might make all the difference, particularly where- 
heaxy cartage has to be considered. 

ZINC. 

The oi-es of zinc have not so far Ijeeii Avorked in this State, 
but they occur as associate<l minerals with both copper and lead, 
in which case they are, liowever, not an advantage, as they increase 
the difliculties of smelting. It is possible, however, that they may 
be found later on to exist in sutTicient quantities to pay to work. 

The most ccmnnon ore of zinc is blende, which possesses a bril- 
liant black sub-metallic lustre Siimething like black lead, but the 
streak or powder is bnnvn. If the blowpipe flame is played upon 
a small fragment, or a piece is raised to a bright red heat in a forge,, 
it will bum, giving off dense white fumes and a bluish flame. 

IRON. 

Iron ore is generally distributed thn)ughout all geological for- 
mations. At the present time it is of no commercial value as a 
source of iron in this State, but has been applie<l economically ♦*> 
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•one purpose, viz., in smelting lead and copper ores. Tbe quality 
required for this purpose is a high class oxide contaiuiug very little 
silica (quartz), it is usually of a chocolate coloui% but grinds into a 
Ted or brown ochre. 



HA1IQAK£8E. 

The ore of this metal occui*s most generally as a dead black, 
mineral, sometimes quite soft and sooty in appearance, soiling the 
hands, and, like iron, with which it is usuaJly associated, it is widely 
4i8tnbuted tkroughout this State, but so far has not been discovered 
in Isxge enough bodies to be payable, except, possibly, in the Phil* 
iipB River District. 

TANTALITE AMD WOLFRAM. 

These are some of the heavy minerals which, in mode of oc- 
•currence, appearance, and physical characters closely resemble tin 
ore, with which they are often associated. As the determination of 
t^ese minerals require a certain amount of knowledge and apparatus 
not usually available in the bush, it is advisable to forward samples 
io a qualified man to be tested. 

Below is appended the scale of fees charged for works of this 
•character undertaken by this Department, particular attention 
being directed to Section 7, under which this work is undertaken free 
of charge. 

HARRY P. WOODWARD, 

8/7/07, Assistant Government Geolog^. 
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GOA'KRNMKNT ASSAYS. 

Assays, Analyses, aud Determinations of any Western Austra- 
lian Ore or Rock will be made by the Assa^^er to the Geological 
Snirey, vhen not unduly interfering with official work, sabjeet to 
the following: conditions : — 

1. Each sample must wei^h at least 6oe., but not more than 21b8. 

2. Each sample must be enclosed in a separate canvas bag or 
^rong paper wrapper, with a slip of paper bearing the name and 
address of the sender, tojrether with a private mark by which it 
may be readily identified. 

3. The parcel must be forwarded prepaid to : — 

The Mineralogist and Assayer, 

Geological Survey Office, 

Perth. 

4. A letter must be sent at the same time to the same addreasi 
•stating for what metals the samples axe to be assayed, or oontaining 
other instruetionSy as the case may be. 

(NJB.— 'It is always advisable to keep duplicate samples of those 
sabmitted.) 

5. Before any assay is made, the pieseribed fee most be paid to 
Ihe Mineralogist and Assayer, or sufficient reasons, in accordance 
with Section 7 below, be furnished for having the samples treated 
free of cost. 

6. The following fees will be charged : — 

(a.) Detenu iuat ion of a Rock or Mineral.. 

(b.) Assay for Lead, Iron, or Manganese, each . 

(c.) Assay for Silver, Copper, or Tin, each 

(d.) Assay for Gold or Zinc, each.. 

(e.) Dry Assay for Lead, Silver, and Gold 

(/.) Assay for Antimony, Bismuth, Chromium, 

Cobalt, Mercury, or Nickel, each . . . . 1 II 6 

(g,) Proximate Analysis and Calorific Valuation 

of Coal . . . . . . I II 6 

(A.) Complete Chemical Analysis of any Mineral 
or Ore, according to number and nature of 
determinations, £2 I2s. 6d. to . . ..550 

(i.) Other deteiminations, according to time spent, 

up to . . .... . . . . . . 2 12 6 



£ s. 


d. 


10 


6 


10 


6 


12 


6 


15 
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A reduction of 20 per cent, on the above amounts will be made 
iu favour of any person submitting: in one parcel five or more 
samples for identical treatment. 

7. With the object of eneouragiiig: bona fide prospecting, free 
assays will be made under the following circumstances :— 

(o.) The sample must have been obtained from land within 
the State not held under lease for mining purposes. 

(b.) The exact locality where the sample was found must 
be disclosed. 

(r.) The sample must be of sufficient promise to warrant an 
assay being made at the expense of the State. 

(d.) Free assays will not be made of samples showing free 
gold, or of tailings or other metallurgical products, 
or of umpire samples. 

8. The Department reser\'es to itself the right of refusing to 
make any particular assay, and also the right of publishing at any 
time the results of an assay made at the public expense. 
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The Distribution and Occurrence of the Bcuser 
Metals in Western AustraZia. 

BT 

EDWARD S. SIMPSON, B.E,, F.C.S., 

MTaenlogist tiid Asnyer, 

CHAS. G. GIBSON, B.E.« 

Assistant Geoloflst. 



INTRODUCTION. 

In 1904 the total value of the minerals raised in the State was 
£8,623^7, of which £8,424,226 were credited to fine gold, £45,912 
to fine silver, and only £84,574 to the baser melals, whieh, partly 
owing to low prioes, and partly to the oompaistiTe ease with wfaidi 
gold could be obtained, were then praotieal^ neglected in Western 
Australia. During the last two yeans, however, a markedly increased 
demand has nri^ii for these metals and a correspondingly marked 
increase in prices has i-esulted. The resoU has been to stimulate 
the search for eopper, tin, lead, etc., though not to an extent com- 
mensurate with the latent wealth in those metals which the State 
possesses. In order if possible to draw public attention to these 
little developed sources of wealth the authors were instructed to 
prepare immediately a short Bulletin which should include all the 
most important official information available with regard to the 
distribution and occuiTence of these metals. 

From the outset the authors found themselves faced with two 
great difficulties. First, the scantiness of official information, as 
for example, no reports whatever (other than statistics of output) 
are available with regard to one of our largest producers of base 
metal, viz., the Anaconda Copper Mine at Mnrrin Murrin.* Second, 
the fact that in view of recent developments, much of the informa- 
tion contained in official documents is now out of date. This has 
been remedied to a slight extent by inquiries instituted amongst 
various officials and private souroes of a reliable nature. Still, 

* ErarnJnation mmAm snlMeqiienttj.— H.P.W. 
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however; many serious omissions doubtless occur in the following 
pages which were under the circumstauees unavoidable. 

The statistics so essential to a brochure of this nature were 
found very tiiffieult to eompile for many reaaoufi, of which the most 
important are:— 

1. Previous to 1899 no statistics were kept of the produc- 

tion of the baser metals. 

2. Since 1809 leaseholders have often failed to supply to 

the Mines Statist the complete figures of their output. 

3. One and the same mine or piece of mineral ground has 

passed under so many aliases, being voided and re- 
pegged (not always with precisely the same boun- 
daries), changing owners and being worked singly and 
in various groups. In the case of the Greenbnshes 
alluvial tin deposits particularly, the changes of this 
description are like a complicated problem in permu^ 
tations and combinations, and in consequence one year's 
statistics only have been included in the case of many 
tenements. 

So far, however, as they go the statistics given are those of 
official authorities and axe probably very close approximations to 
the truth, though undoubtedly on the low side. 

EDWARD S. SIMPSON, 
CHAS. G. GIBSON. 
Perth, 12th June, 1907. 
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COPPER. 



The following is a list of the principal comnieraial ores of 
copper, with tlieir physical properties:— 

(1.) Native Copper occurs nsaaily in the upper or oxidised 
portion of lodes as irr^^ar shaped fragments or masses of crjrstal- 
line or arborescent form, generally coated with cuprite or malachite. 
Red; opaque; metallic. Soft, tough, malleable. Specific gravity 
when pure^ 8 to 8.9. 

(2.) Cuprite (fied Oiide of Copper), Cu,0, occurs in the 
upper or oxidised portion of the lode and is the richest of the ores 
of copper. Contains 88.8 per cent, of copper. Bright or dark 
red; translucent to opaque; crystalline, massive, or granular. Soft, 
brittle. Sp. Gr. 5.9 to 6.1. 

(3.) Tenorite (Meiaconite or Blaek Oxide of Copper).— 
CnO. The second richest ore of copper. Usually occurs in a loose 
powder between the undecompfised sulphide ores and the oxidised 
ores above them; frequently mixed with more or less ehaleoeite 
(Cu,8). 0<mtaiiui 80 per cent, of copper. Black ; metallic or dull 
scaly, massive, or earthy, soft* Sp. Gr. 5.8 to 6.2. 

(4.) Malachite (Green Carbonate of Copper). — CuCO^.Cu 
(OH),. One of the most common of surface minerals in copper- 
bearing deposits; usually confined to the oxidised zone. Contains 
57.4 per cent, of copper. Bright green; opaque; crystallised or 
more commonly massive, stalactitic, radially fibrous, or earthy; 
soft, brittle. Sp. Gr. 4.0. y 

(5.) AzufUe, (Chessylite, Bhie Carbonate of Copper). — 
2CuCOs .On (HO) , . Usually found associated with malachite in the 
oxidised portions of lodes. Contains 55.2 per cent, of copper. 
Azure blue; transparent to opaque; crystalline, massive, compact, 
or earthy; soft, britHe. Sp. Gr. 3.8. 

(6.) Chalcociie (Copper Glance, Vitreous Copper ore, Grey 
Sulphide of Copper).— Sulphide of copper. Ca,S. Contains 
79.8 per cent, of copper. Black, metallic, opaque, crystallised or 
granular, rarely massive; soft, brittle* Sp. Gr. 5.7. 

(7.) Bomite (Elmbescite, Peacock ore. Variegated copper ore). 
—Sulphide of copper and iron, 3Cu,S,Fe,S». An important ore 
of copper containing 55.5 per cent, of copper and 16.4 per ceat. 
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of iron. Colour of fi^esh fracture red brown, soon becoming ini- 
descent from taniish; opaque; crystallised, massive, granular, or 
compact; soft, brittle. Sp. Gr. 5 to 5.4. 

(8.) Chalcopyrite (Copper Pyrites, Yellow Sulphide of Cop- 
]»er). — Sulphide of copper and iron, Cu,S.Fe,S,. One of the 
commonest and most important of 'tile oi^es of copper and is almost 
invariably found in- all lodes below water level. It is to the decom- 
position of this ore that nearly all copper-beaiing minerals fomid 
in the oxidised portions of lodes owe their origin. Is rarely fomid 
pure, being generally associated with more or less iron pyrites. 
Contains 34.5 per cent, of copper and 30.5 per cent, of iron. Brass 
yellow, often iridescent ; metallic, opaque ; crystallised or massive ; 
soft, brittle, Sp, Gr. 4.2. 

(9.) Tetrahedrite (Fahl ore).— Sulphide of copper and anti- 
mony with variable amounts of arsenic, bismuth, iix>n, zijic, lead, 
silver, or mercury. Contains from 15 to 44 per cent, of copper. 
Grey to black; metallic, opaque; crystallised or massive, compact 
or granular; soft, brittle. Sp. Gr. 4.7. 

Early History of the Discoveries of Copper in 

Western Australia. 

The history of mining in tlie State of Western Australia begins 
with the diacoveiy in 1842 of the Wanerenooka copper lode at 
Northampton. The . discoverer, Thomas Mason, a sliepherd. sold 
his discovery to a company which shortly afterwards opened up the 
mine. Several otjier lodes of copper and lead ores were also 
locateil about this time, and before the end of 1845 the first con- 
signment of copper ore had left tlie State to be smelted in Wales. 
With more or less interru])li(»n ore lias been raised at Northampton 
ev^r since. 

In the year 1848 copper oi-e was discm^ered on the Murchisoii, 
and specimens wex-e receiveti in Perth in Au^st of that year, and 
on being sent to Adelaide for assay wei% found to contain not only 
copper and lead but also /^ tracet^ of gold," and one piece the assayer 
certified as being richer in silver than any ore found up to that time 
in South Australia. The Government despatched a party to. the 
scene of the discovery under the leadership of Mr. A. Gregory, 
and the property wai» opened up in the following year and known 
as the GenUdine; 

In 1849 the Western Australian Mining Company (organised 
in the first instance in 1847 to prospect for coal) carried on pros- 
pecting operations near "Kelmscott, ks indications of copper were 
said to ha\^ been found thew, but with no result; and the company 
was dissolved earlv in 1850. 
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A little later copper was discovered and worked at Arrino 
(Yatidaiiooka district), but never to any great extent. 

In 1872 rich copper and lead deposits were found near Roe- 
bourne, and in the folI«;wing year 60 tons of ore were exported from 
Cossack. 

In 1872 a copper mine known as Sherard's mine was opened 
up at East Mt. Ban-en, on the Phillips River, and in the same year 
a little work was done on some deposits at Mt. Scratch (Irwin 
district), and at Cook's Station, Arrino. 

In 1<S83 Mr. Uardman, then Government Geologist, reported 
the occurrence of copper at several localities in the Kimberley 
district. 

For some years after this, owing to the excitement caused 
by the almost daily finds of new goldtields, practically no attention 
was paid to the presence of other metals* though doubtless many 
indications of such were noticed in the search for the noble metal; 
most of the previously worked mines even were temporarily 
abandoned. 

In 1890 a very rich copper lode was opened up about 50 miles 
east of Roeboume. 

In 1898 the Anaconda lotle at Murrin Murrin was discovered, 
and ore raised in the following year. 

Copper had previously been known to occur in the Phillips 
River district, and a mine had been opened and worked to a certain 
extent near Middle Mt. Barren, but it was not until 1899 that the 
more extensive deposits at Raveustliorpe and Kundip were first ex- 
ploited. In the same year lodes of argentiferotts eopper ore were 
located at Uaroo (Ashburton district). Other deposits at Day 
Dawn, Gabanintha, etc., are of recent discovery. 

The following is a list of the loealitie^ from whieh copper ore 
is reported to have been raised:— 

Kimberley— Napier Range (Mopdooma), Mt. Nellie. 

North-West— Balla-Balla, Croydon, Egiua, Roebourne, Whim 
Creek, Red Hill, Uaroo, Westons, Metawandy Creek, Mt. 
Stuart, Day Dawn, Gabanintha, Twin Peaks, Yalgoo. 

Central— Murrin Murrin^ GkK)nganie, Broad Arrow. 

South- West— Geraldine, Northampton, Narra Tarra, Oaka- 
gee, Mt. Misery, Arrino, Jerramongiip, Kundip, Mt. Des- 
mond, Middle Mt. BaiTen, Ravenathorpe, West River. 
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The following is a list of oihw localities from whieh copper has 
been reported; with the nature of the oecurrenoe : — 



Division. 



Centre. 



Kature of oocorrence. 



Kimberley 



Iranhoe Station 
Geikie Bange 
Hall's Creek ... 
Devil's Fmb ... 
Malrgar^t Btver 
Mt. Dockrell... 
Mt. Pierre ... 
Mueller Range 
Panton River 
Ruby Greek ... 
Osoar Range ... 



Massive carbonates of copper and lead 
Strings of carbonate ore in limestone 
Carbonate ore 

do. 
Carbonates in quartz reef 

Carbonate ore in limestone 

Carbonate ore 

Strings of carbonate ore in limestone 



North-West 


Gorge Creek 


... Carbonates in quartz 


f 


Hong Kong! 


... Massive sulphide ore 


• • 


Maitland'Riv 


et 


t 


Marble Kar 


» • • . ■ 




Nichol River 


... Carbonate ore 


• 


20-Mile SaTi< 


ly 




Tambourah 


Massive carbonate ore 




Warrawoona 


Carbonate ore 


■ 


Wyman's 


do. 




Tandiooogina 


Carbonate ore in quartz gang ne.1^ 




Belele Statioi 


1 Carbonate ore in quartz 


1 


Horseshoe . . 


... Carbonates in quartz reef 




Mt. Gould 


do. do. 




Munarra Gul 


ly Bunches of carbonate ore in quartz reef 


« 


Rothsay 


Carbonate ore in siliceous lode stuff 

1 


Central .... 


• 

Boorara 


... Carbonate ore 




Boulder 


Fahl ore in auriferous lode stuff 




Coolg&rdie 


... Calfbonates in quartz reefs 




Sriistoon 


... Carbonates in qoarta reef 




Kalgoorlie 


... Carbonates and sulphides in quartz reefs 




Enutsford 


... Carbonates in auriferous lodes 




Leonora 


Carbonates in quartz reef 




Mt. Ida 


. . . ' Carbonates and native copper in quartz reef 




Mallitie 


'.. 1 Carbonates in quartz re^ 




Sir Samuel . 


da- do. 


South-West 


Greenmount 


. . . Native copper in greenstone (diabase) dyke 




Serpentine 


Copper pyrites in quartz reef 
3 Carbonates in quartz reefs 




Wongan Hill 




Bremer Bay 


. . . Carbonate ore in eiliceone lode material 


Euda 

> 


Dundas 


... Carbonates in quartz reef. 

1 



* Anaya of Copper ore from Yeadiooogina :— 

]fto. I— Mklaehite sad eerdsrtte in quarts gangne ; Copper, 1*10 per cent. ; Lead, 
S'Se per cent. : Gold, 13 {csaln* per ton : Silver,. CI onmeee per ton. 

No. 8~Oxidieed fcarbonatej ore ; Cooper< U'81 per cent. ; Lead, 3'57 per cent. ; 
Oold, 13 ftnhM per ton ; SUVer, Sl*l ooneee peT ton. 
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fieaeni dtacriptioa of the priadiial dbtricts in which Copper has 
been worked^ with a brief description of the deposits. 

KIMBERLEY. 

KAPIER RAXGE.* 

At the north end of the Xapier Range tlie enrstalline limestone 
«f the Ranges is replaced by mica srhist with diorite dykes striking 
nearly east and west, and alongside one of these dykes a copper- 
stained ferruginous reef has been traced on the surface for about 
300 yards. Cosieens at different places along this reef proved the 
lode to be small and to carry very little copper, and although a few 
tons of fair grade ore m^rht be picked, the n^rative character of the 
<leveU>pments are such as to prove that the deposit is of no value. 

MOrXT KELLIK,^ 

The belt of country in which these deposits oeciur is schist aiui 
slate intersected by quartz reefs and diorite dykes, and extends north- 
westerly from Moadooma on the Robinson River to Mt. Nellie. In 
this belt of acbiats are a aeries of dyke-liice mineralised quartsoee 
lidges containing ijuartz veins often much copper stained, and often 
of considerable size and length ; these veins in addition to being 
much stained often contain copper either in veins, bunches, or 
-disseminated throu§^ the quartz itself. On Grant's Reward Reef 
the lode mass rises in the form of a razor-backed ridge to a hei'^ht 
of about 100ft., having a width at the base of about 50ft., while it 
«an be traced for over one-and-a-quarter miles in length. In this 
body there are three distinct quartz veins or chutes, the central one 
of which is the largest, being seven chains in length, and varying 
from two to seventeen feet in thickness on the surface. The oie 
is mostly green carbonate and red oxide, and is met with at one oi 
two points in the form of small veins or bunches of high ^rado 
•ore, but it generally occurs intimately mixed with quartz, when it 
varies from low grade siliceous ore to stained quartz. 

There are a number of similar lode masses in the locality, but 
these i>o8sess no further indications than copper stains. 

NORTH-WEST. 

WHIH CREEK. 

Whim Well Copper Mine ( Freehold— 100 aci-es). This pro- 
perty was fb*st opened up in 1890, and was worked with highly 
satisfactory results for some years, when the low price of copper 
causeil it to be shut down ; during the past year, however, work has 
again been starte<l on it. 

The country in which the deposit is situated is hilly, and con- 
sists of a S4imewhat weathered talcose schist, the foliation of which 



'ideological Bvrrw of Westom Aiwtnlia, ▲nniud Beport, 1906. H. P. Woodward, 
Beoent Miiienil diacoTeries in West Kimberley. 
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mns a little north of west and south of east. The lode ontcropfr 
along the top of a ridge of three hills whose northern slope is such 
that t)ie lode in places actually fonts the face of the hills ; its 
general trend is about west-north-west and east-sonth-east, its dip 
being to the northward, and it is traceable on the surfaee for about 
half a mile. 

The general thickness of the lode throughout the principal 
workings has been from six to twelve feet, aud it consists of a soft 
light-coloured aluminous rock, which, near the surfaee, is highly im- 
pregnated — principally on the hanging wall side— with eopper, oc- 
curring chi^y as veins and masses of blue and green earbonates, 
often of considerable size. 

The main workings ai-e on the side of the middle hill, and the 
lode has here been worked over an area six to eight chains square 
by means of a number of open cuts, (inarries, and tunnels of a 
most irregular nature, and some very rich pockets of ore have been 
taken out. Some chains further west is a second set of similar 
workings, and also a couple of long tanneis, fn one of which the 
lode appears as a light-coloured foliated rock, closely resembling 
the surrounding country, and seamed with small veins and gashes 
of carbonate ore. 

Up to the end of 1906, 9,097.00 tons of ore are reported as- 
having been produced from the property , at a value of £84,987,. 
the ore averaging about 20 per cent* 



23 

Suppleawotary Note by the State Mininir Enifitieer, 

Mr* A. Mootsomeryt M.A^ etc* 

There are two prineipal copper miues in the Whim Creek Dis- 
triet. both now held bj the Whim WeU Copper Mines, Ltd., the 
^ Whim WeU '' mine being 13Va miles south from the port of Balla 
BaUa, and the "" Mons Cupri '' about three mUe& S^.W. from the 
'- Whim WeU/' The Whim WeU dep4)sit is a toty fiat-lying lode, 
'Or possibly bedded deposit, lying ctmlonuabiy with tftie bedding of 
the enclosing slate eonntry. This is very irregnlar» the somewhat 
flat-lying strata having been subjected to cmmpling movements 
which have caused great variations in the strike and dip of the beds. 
So far as yet seen the ore deposits partake of the same bends and 
cmraplings as the enclosing strata, and are therefore also of very ir- 
regular diape. It outcrops on the top and north side of a svnaU 
range of hUk running more or less east and west, and dips north- 
erly afanost parallel with the slope of the hiD, and has been* laid 
bare on the sides of the hill at several points by iiemovhl of the 
superinemnbent strata by denudation. As the hiU slopes flatten oat 
towards the foot the ore-body is under more cover, b^ng found in 
two shafts at a depth of about 70ft. The outcrop is traeeable for 
about 50 chains in length, and has been cut into by a number of 
open cuttings and workings from shallow tunnels. The ore con- 
sists of carbonates and oxides of copper, usually much mixed with 
oxide of iroUf and copper glance, in a gangue of kaolin, quartz, and 
brown iron ore. The country in the vicinity of the ore-deposit 
often contains a good deal of carbonate of copper. The ore-body 
is irregular in thickness, being from 2ft. to 30ft. wide, but would 
probably average at least 6ft. in thickness in the faces at present 
exposed. Some fine and large bunches of rich ore have been ob- 
tained. 

The official returns show the following export of ore :— 



T« 


Tnos of Ore. 


Value. 


Previousto 1899 

1899 

1900 

1901 

190S to 1906 ... 

To end of May. 1907 


6,638 00 
1,406*00 

NU 
1,064-00 

NU 

976-00 


je49.786 
20,196 
NU 
15^006 
NU 
25,340 


Total 


10.07300 


jei 10,327 



The grade of ore shipped in 1901 and 1907 was about 26 per 
cent, copper, that previously exported varying from 22 to 40 per 
«ent. According to a recent estimate made for the Company there 
jure about 200,000 tons of payable ore avaUable above the water 
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level. The atnoant of seecmd-clafftom, of 8 to 10 pear oenU. oopper^ 
DOW broken on the dumps, is estimatiBd rougUly at 10,000 to 12,00(h 
tons, and tbei*e is also a large amount of lower grade material much 
of which will be workable by loeai smelting or lixiriation treatment 
as the mine progresses. The mine's record of production is very 
good, and as the deposit is strong and of goodvallie at the bottom 
of the shafts there is every reason to expect a payable ontput to 
be maintained. The Company are* obont to build a light railway 
from Balla Balla, and have thr a!tied>li8hment of local smelting- 
works under consideration. 

The " Mons Cupri ** deposit is of iniegular nature, no defined 
ore-body having been discovered* The ore, which is mostly car- 
bonates and oxides of coppei^ is found in veins and bunches, and 
facing crevices in the countcy rookv fonuing the top of the Mons 
Cupri hill, and evidently reailis f nun precipitation from copper- 
bearing solutions traversing the* coontry. The amount of eopp«r- 
bearing rock is very large, but the, value in copper is poor on the 
whole. A small smelting, plant is on this miiief. but has done very 
little work. 

The official records show the following production : — 



Y«tr. 



Tons of Ore. 



Valne; 



1899— Bf .li. 6, Balla Balla Copper Mine 

M.L. 12, Mons Cupri 

1900— M.L. 34,» (5, 12) Balla Balla ©dpper 

Mine 
1901— I>o. do. 

Total to date (31-6-07) 





^ ' - ^ 


356W 

369-00 

lvl98-0O 


M 

2,408 
2,537 
6,493 


8600 


588 


2,00900 


12.036 



* M.L. 34 transferred to Whim WeU Copper Mines, Ltd., from a-4Uy7. 



18th July, 1907. 



A. JTONTGOMEBT, 
State Mining Engineer;. 
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ICONS CUPRL 

Biilla BoQa Copper Mines, Ltd., 34-5, 12. — Situated about 
^oui* miles from Whim Creek, and in similar class of country. 
A good deal of work has been done, principally open-cutting 
and tunnelling. Several shafts have been sunk, but not to any 
great depth. The lode strikes about north-west and south-east, 
and dips to the northward ; it is highly siliceous, somewhat 
resembling a fine-grained, quartzite. The ore is mostly car- 
bonate, and is wdl disseminated through the lode, though a few 
small veins of good ore occur near the surface; taken in bulk the 
ore win require considerable concentration. It has been estimated 
that there are about 120,000 tons of ore visible, made up by a 
lilock 600ft. in length, 18ft. in thickness, and 150ft. in depth, of 
.an estimated value of from three to four per cent. ; uo sulphide 
-ore has so far been met with. The company have a 40-ton blast 
furnace on their property, and the result of several small runs 
have recently shown the ore so far to average from five to six per 
cent, copper. 

From the official reports it would appear that these leases 
have, up to the end of 1906, produced 2,009.00 tons of ore, valued 
at £12,03€ ; the average contents being 10 per cent, of copper. 

Other leases in the Whim Creek district which have produced 
kCopper ore, and about which no particulars are available, are :— 

(1.) Hudall\i Lease (10), which has produced 20.00 tons 
of ore, valued at £150 (total). 

,(2.) The Stranger, which has produeed 10.00 tons of ore, 
worth £100 (toUl). 



EOIKA. 

Egina Copper Mine, (3), 40 miles east of Whim Creek. 
Xiode said to be from 3ft. to 14ft. in width, but very patchy. Some 
very good ore taken out in its early days. Has produced 530 tons 
-of ore, valued at £6^71. 

CBOYDOK. 

National Copper Mine (originally the Evelyn Copper Mine, 
31). — In 1900 five shafts had been sunk on this property to an 
average depth of 60ft. The ore is said to have been very refrac- 
tory, but of good grade. A small shipment sent away about the 
end of 1900 went from 20 to 25 per cent, copper. The total pro- 
iductiou to the end .of 1006 was 453 tons of ore, worth £5,593. 
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Croydon King Copper Mine, 26. — No partieulars. Ore raised,, 
40 tons, valued at £595. 

Boston Copper JIfine.— No particulars. 

ROEBOURNE. 

Carlow Castle, 14 (formerly known as the Sis Mile). — 'So 
particulars. Has produced 133 tons of ore> worth £1,991. Re- 
cently laken up again. 

Fix'e Mile Copper Mine, five miles south-west of Roebourne; 
Worked in 1898 ; no particulars. 

Federation, 42, has produced 26.00 tons of ore, valued at £468. 

(jilenderry, 49, has pi*oduced 22.00 tons of ore, valued at £287. 
Tlie ore having had an average value of about 20 per cent. o£ 
copper. 

Lily Blanche Copper Mine.— Ore said to be worth 20 to 25 
per cent, copper is now being raised from this property, the lode 
being stated to be seven feet in width. 

BALLA BALLA. 

In 1897 several mineral leases wc^re taken up here ; assays 
gave from 15 to 35 per cent, copper, 'vvdth traces of gold. No fur- 
ther particulars. 

UAROO. 

The belt of countiy in which the deposits oceur in this> district 
consists of crystalline schists associated with granitic gneiss, and 
is said to have a width of about fifty miles, and to extend north 
and south for about 150 miles. The ore deposits occur in the schists 
at, or close to, their junction with the gi'anitic gneiss, and generally 
have a north-westerly trend with an ;:nderlay to the north-east. 
As far as reports go, the lodes vary in iliickness from a few inches 
up to three feet. A number of these deposits are known to occur 
in the district, and some \evy good ore Iras been obtained, but no 
reliable information is available. 

* 

Weston's and Metaivandy Creek,— Good grade copper ore has 
been reported from both tliese places, but no particulars are 

available. 

* 

Scotts (19 miles east of Mt. Stuart).— -Some nice ore is bein<« 
raised here and is said to be' A^-nrth 30 j^er cent, copper and 12oz. 
of silver. No particulars as to the nature of the deposit. 

Red HiU.'—Seve^tA leases have been taken niT in tfais district 
'ely and the results are said to be very promisingi. 
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Assays of Samples of Capper Ore from Uaroo and Bed HiU^ viade 

in ike Oeoloffical Survey Laboratory, 



JjotmHty, 



Nature of Ore. 



I 



Copper, 
peromt. 



^^^•4. oaa. 
l*'~»*-lp«toa. 



saver. 



pertoiu 



XJaioo 

Dc. . 
I>o. . 

Do. . 
Do. . 
Do. 

Do. , 
Do. 
Do. 
Bed Hill. 
Da 
Do. 
Do. 
Do. 
Do. 



Chaicoeitei, malachite, cup- 
rite 

do. do. 

Caprite, malachite, chalco- 

cite, chryaocolla 
Fyrolnsite and tenorite ... 
Malachite, cenuBite, etc 
Malachite, cnpnte, iron 
oxides, and quarts 

do. do. 

do. do. 

do. do. 

Malaohite, caprite, quarts 

do. do. 

do. do. 

do. do. 

do. do. 

do. do. 



I 



I 



54*09 

62*35 
5411 

4*22 

29*88 
25*14 

6*71 
39-70 

9-21 
24*90 
18-68 
17*20 
46*24 
35*76 

380 



I 



4*9 



Nil 

Nil 
NU 

NU 
tnoe 



40*6 



21*09 

30*77 
3481 

6*45 

29*55 

163 



1 NU 


41 


NU 


NU 


' NU 


trace 


1 tnuie 


2-45 


1 » 


trace 


NU 


NU 


NU 


NU 


NU 


NU 


•040 


lt)5 



DAY DAWK. 

Croesus G.M,L, 14d and San Diego 2d.— A couple of sniall loden 
have been worked here and a few tons of ore taken out. The 
thickness of these lodes was only about 6 or 9 inches, and they 
appear to have been merely small quartz reefs carrying neai* the 
surface a high percentage of carbonate of copper. They al^* n«>i 
likely to develop into anything of any great importance. 

Returns from San Diego are 15.65 tons of ore, valued at £167. 

YAL600. 

A deposit of fair grade copper ore is said to have been worked 
at Wadgingarra, near Yalgoo. From reports it appears to have 
been a quartz reef with carbonate ore disseminated through it. No 
definite information concerning it is available, however. 

MX. 6y OHve Queen at Wadgingan*a has produced 31.91 tons 
of ore containing about 3 per cent, of copper. 

CUDDIN6WABRA. 

Four miles to the north of Cuddingwarra Messrs. Carlyon and 
Logie are working a copper show, from which they have obtained 
five tons of ore which is expected to give 25 to 30 per cent, copper. 
A crosscut is said to have gone into the lode for 13 ft. without reach- 
mg the walls. 
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Twin Peaks.— Copper ore has recently been reported from this' 
locality, and 13.50 tons of ore have been treated for a return of 
2.27 tons of metallic copper. (P. A. 105.) 

CiABAXINTKA. 

Tamarack Copper Mines, Ltd,, M.L. 5m-— Two shafts have* 
according to imports, been put down to a d^th of about 30ft. 
(Januarj*, 1007). These have proved the lode to be about 4ft. in 
thickness and of an assumed average value of 8 to 10 per cent, of 
copper, and 2 to 4dwts. of gold. No official detailed particiUars- 
are available as to the nature or extent of these* deposits, but the 
owners appear to think them valuable, as they are at present pro- 
ptising to erect a reverberatory furnace on their property. 

The Lady Alma, 4m.— The lode on this property is reported to 
vary fix>m 4in. to oft., and the ore* to be* worth 16 per cent, of 
copper. 6.50 tons of ore have been treated for a yield of 1.50 tons- 
of metallic copper, valued at £135. 

The Duffer, M.L. J)ii adjoins the Lady Alma on the Aorth. A, 
sliaft has been sunk to a depth of 75ft. on the^ lode. Assays taken* 
at various depths in the sliaft returned, an average of 9 per cent- 
of copper; for the last five feet the shaft is said to be in ore worth 
40 per cent, copper ; at this point the* ore body is 12in. in thick- 
ness. 

Tamarack Central, M,L, 7m.— The lode is reported to run 
tlirough the whole length of this lease and has been proved by 
costeens. Size and value of lode not reported. 

The Golden Hope, C76m.— At present worked as a gold mining 
lease. At the 00ft. level, where the present main workings are, the 
lo<le is said to be 2ft. wide and to carrj' ISdwts. of gold and 9 per 
cent. t»f copper. The ore body is a quartz I'eef with carbonates of 
copper disseminated thixmgh it. 

Mountain View G.M.L. 379ir.— This property is also being 
w<irkeil as a gold mining lease. The main shaft is down 220ft. 
The IcKle is said to be 5 feet wide, and the shoot of payable ore 
1501*1. long. This body of i»re is said to be worth 10 per cent, of 
ci<])(H*r and ISdw^s. of gold. This is also a quartz reef carrying 
bunches of copper tuie. 127.00 tons of copper ore from this pro- 
jHTty have been treated for a yield of metallic copper, valued at 
£2,<5S1. 

CENTRAL 

This nu^st pnmusiug district contains a copper mine that ha» 
viehled one-halt' of the ore raised in tlii.< Stale, and also one-half 
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of the total eopper produetion, if the high returns raported from 
the Northampton mines (before ofik*iai recoids were kept) Bre 
omitted. 

The whole of the mineral belt is gree^istoofi, with quartz, jasper, 
and ironstone veins showing little or no copper indications at the 
surface; therefore it is highly probable that many of the ferruginous 
lodes will, upon development, prove to be the caps of rich cupri- 
ferous deposits: these should therefore be prospected by shaft 
sinking. 

The Mount Malcolm Copper Mine at Eulaminna (late Anaconda) 
is owned by the West Australian Copper Company, Limited, the 
property consisting of M.Ls. 4f, 5f, llf, and 12f , which include the 
extinct Mt. Malcolm Copper Mine, M.L. 10c, which in 1904 passed 
into the hands of the Murrin Murrin Copper Mines, Ltd., the latter 
apparently having been so unsuccessful that the company was wound 
up, the plant consisting of a large water jacket furnace, etc., re- 
moved, and the leases sold. 

The present manageinent has been much more successful, having 
discovered and opened up two new bodies of rich ore, one in the 
old northern workings and one in a winze sunk from the crosscut 
at the 80ft. level in the magazine shaft; the size of this latter is 
not at present known, but it has been sunk on 32ft. and crosscut 
7ft. in solid ore. 

The ore channel has been opened up at three points in a length 
of 1,3(X) feet, the northern portion of which apparently follows a 
jasper bar, the whole striking in a north-easterly direction with an 
average underlay of 65 degrees to the eastward. 

The ore in this channel has been concentrated into eodcb of 
enrichment which can more accurately be described as bonanzas than 
shoots, three of which have been worked at the surface by open cuts 
for lengths of 130, 110, and 200 feet, and to depths of 30, 20, and 
180 feet, the ore body in which varies from 5 to 40 feet in width, 
and in value from 5 to 70 per cent. 

The oxidised zone, rich in carbonates, extends downwards to the 
ground water level which varies from 90 to 110 feet, according to 
the elevation of the surface, whilst below this the ore changes into 
black sulphides with iron pyrites which continue down as far as 
present developments have taken place. 

The two sulphide bodies last discovered did not outcrop; the 
one in the northem workings being met with at a depth of 90 feet, 
and the one in the middle workings at 110 feet. 

There are two reverberatory furnaces constantly at work upon 
this mine which produce 40 tons of 50 per cent, matte per week, 
the ore neither requiring dressing nor fluxing. A third furnace is 
nearly complete, and it is contemplated erecting a blast furnace 
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almost immediately in order to treat the lai^ quantities of low- 
grade ore which exist in the old workings and in the oxidised zone. 

Development is being rapidly pushed on in order to determine 
the nature of the lode at a depth, where the ore will most probably 
change into copper pyrites below the zone of saturation. 

From this mine, from its inception, up to July, 1907, 40,082 
tons of ore have been raised, which realised £177,305, whilst no ore 
has been so far stoped below the lOOft. level. 

Murrin Murrin Nangaroo M.L, 6f.— No particulars are avail- 
able concerning this property. The returns from it up to the end 
of 1906 are 1,080.52 tons of ore, valued at £23,769; the bulk of the 
ore averaging about 20 per cent, of copper. 

Mt. Morten, 66p.— This property has produced 11.53 tons of 
ore, valued at £163; the ore averaging 20 per cent, of metallic 
copper. 

In addition to the above properties there are said to be several 
promising shows near the " Princess Alix." On one of these there 
is said to be a body of ore 12ft. wide wortli 12 per cent, copper, 
whilst others are said to contain small but rich veins. 

GOOKGARRIE. 

Copper ore has been raised in small parcels from one or two 
leases in the Goongarrie district. The deposits occur within an 
area of greenstones of the usual West Australian type. No par- 
ticulars are available as to the exact size and nature of the deposits 
however, but it would appear as if they were merely bunches of 
copper ore occurring in association with quartz raefs. 

The Providence Copper Syndicate, M.L. 13z, has a property 
here which is said to have produced ore containing 30 to 40 per cent, 
copper, and also carrying a fair percentage of gold and silver. 
Production to end of 1906 is 4.70 tons of ore for a return of .42 
tons of copper, valued at £33. 

BROAD ARROW. 

Copper ore has also been raised here, but no pai*ticulars are to 
hand as to the nature of the deposits. They are within the green- 
stone area, and are apparently of no great size or value. 

The Emerald Copper Mine, M.L, 16w (5 miles S.W. of Broad 
Arrow), recently sent a parcel of 5 tons of ore to Fre mantle for 
treatment. 

PADDINGTON. 

Copper ore has also been reported from this centre, but no 
oarticulars are available. 
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NORTHAMPaX)N DISTRICT. 

The Northampton Mining EHstnct ioclndes the centres of 
Geraldine, Northampton, Nari^a Tarra, and Oakagee, and the general 
features of these places are to aU intents and purposes the same. 

The area within whieh the eopper depoeits are found is essen- 
tially granitic, and it outcrops from heneath a series of sedimentary 
rocks consisting of sandstones, grits, conglomerates, etc. These 
granitic rocks consist of granite, gneiss, mica schists, qnaiiz schists, 
etc.. intersected by veins and masses of pegmatite and diorite dykes, 
they are also traversed by sheeted zones of gametiferous gneiss, these 
liaving a general trpnd about north-west and south-east and being 
usually very persistent. The rocks of this series outcrop from 
below the overlying sedimentary rocks at intervals for a distance 
of about 110 miles, extending from Geraldine, on the Murchison 
River, in the north to the Annno in the south, and having a width 
of about 30 miles. 

The most important stnictural feature in the Northampton 
district is the system of basic dykes with which the whole area is 
seamed. These exhibit a remarkable parallelism, having a general 
trend north-east and south-west; in thickness they vary consider- 
ably—from a few feet to a couple of cliains— but many of them 
are of great length and they have in instances been traced across 
country for a distance of over 10 miles. 

The lodes of the district are almost invariably fomid running 
parallel to the strike of these dykes, and are often in close associ- 
ation ninth them. 

Generally speaking, these lodes consist of bands of cruphed 
granite ('* formation ") in which run small quartz I'eefs; a little 
ore (copper or lead) is lUways found disseminated through this 
quartz but the bunches or sbutos of payable ore are usually found 
in the formation, lying alongside the quartz reefs. 

In thickness these bunches va];y from next to nothing up to a 
couple of feet, and both longitudinally and vertically are just as 
variable. 

Wanerenooka Mine (situated on the northern boundary of the 
town^ip of Northampton, on Bloek 27^ et4S«).*— This waa the first 
copper mine worked in the State, a good deal of work was done in 
the early days, but like nearly all the other mines in this district 
it was idle for a number of years, but some five years ago it was, 
unwatered by an English company, who did a considerable amount 
of prospecting at the bottom level without result. The deepest 
workings are down to a depth ot 240ft., but most of the ore was 
taken out nearer the surface. Griod ore was said to be standing 
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both in the l^ft. and 180ft. \ereU, but this did not prove to be 
the ease, and in consequence the mine was again allowed to fill with 
water. The lode is 30ft. in width with smooth well-defined walls ; 
it carried a payable body of ore on the hanging wall and another 
on the footwall, each about a foot in width ; its trend is about 
north-east and its dip to the eastwaard. 

Derby Syndicate (part of Wanerenooka property).— There is 
a lode which c^msists of a small quartz reef carrying copper pyrites. 

Victoria Copper Mine, MX, 38 (situated about a mile and a 
quarter from the railway station).— The lode is about 7ft wide 
and can be traced on the surface for a distance of about two miles, 
and is said to have carried about 2ft. 6iii. of payable ore, consisting 
principally of sulphides. Several shafts were sunk on the property 
to a depth of about 60ft. and the lode was opened up for a length 
of 200ft. and then abandoned. The trend of the lode is about north- 
east. 

Wheal Margaret, M.L, 12, efc— Situated about a mile north- 
east of the railway station, the deepest workings being down about 
200ft. on the underlay, but most of the ore was taken out from near 
the surface. The lode can be traced for a considerable distance, 
and is said to have been from Tin. to 2ft. in width, carrying some 
very rich ore, mostly blue and green carbonates; sulphide ore waa 
beginning to come in at the bottom of the shaft. 

A bore was put down by the Qovemment in 1902 to test the 
permanence of this lode at a depth, but the results were negative. 

Wheal Fortune, Block 334, etc, (about four miles west of the 
townsite).— The main shaft is said to be 300ft. in depths but is 
badly caved in as are most of the other workings; the property 
was abandoned about 40 years ago. The lode was worked for both 
copper and lead; the copper ore appears to have occurred In 
bunches, principally of blue or green caibonates. 

Wheal Beta, M,L, 44, has been opened up to a depth of from 
50ft. to 60ft. but no particulars available. 

Yanganooka Mine, Blocks 32, etc—Tvio parallel lodes on the 
property striking north-east and south-west and dipping steeply to 
the north-west. Western lode has been opened up to a depth of 
180ft The mine has not been worked for 35 years, and no further 
pftBticttlars are available. The diesaed ore gsc^e 17 to 34 per cent^ 
of copper. 

Wheal Alpha Mine, M,L, 9.— Also abandoned for many years. 
Has been opened up by means of several shafts to a depth of about 
60ft. The lode on the surface is about 18in. in width. 

Martins Spring Mins, Block 312, has been opened up to about 
50ft; lode said to have been. 25ft. in width carrying good bunehes 
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of copper ore, some of which is reported as yielding 55 per cent 
copper. 

Nan-a Tarra Copper Mine, Blocks 118 and 119.— Opened up to 
a depth of about 30ft., large well-defined lode running north-east 
and south-west, and dipping to the north-west. Lode carried copper 
at the southern end and lead at the northern. Some good ore said 
to have been obtained previous to 1865, when the mine was 
abandoned. 

G walla Copper Mine, Blocks 140, 14, etc. —Two parallel lodes 
striking north-east and south-west, and dipping to the south-east. 
Several shafts have been put down on the property, the deepest to 
about 200ft., and a lot of work is said to have been done. No par- 
ticulars are available, as the property has been abandoned for years. 
(This mine is now being re-opened.) 

Yankee Crossing Copper Jtfine,— Small but rich shute of ore 
said to have been worked here to a depth of 40ft. 

OAKA<jE£. 

White Peak Copper Mine, Block 4.— Abandoned since 1858; 
bunches of rich ore said to have been obtained. 

Gelirah Copper Mine, Block 328.— Two parallel lodes on the 
block, of these the eastern carries copper ore and the western lead 
oi-e. The copper lode outcrops for a distance of about 900ft. and 
has been opened up for a depth of 120ft. A large amount of ore 
is said to have been taken out prior to 1872, when the mine was 
abandoned. 

6ERALDIKE. 

Geraldine Copper Mine, M.L. 10 and 11.— The deepest workings 
are down to a depth of 150ft. and a lot of work has been done. 
The lode is said to have been very large, with pockets of good ore. 
Ore sent away in 1900 yielded 28 per cent, copper. Since 1899 the 
amount of ore raised from this property as reported to the Mines 
Department is 136.50 tons, valued at £1,992. There are no records 
of the returns previous to 1899. 

Ouraka Copper Mine,— Opened up to a depth of 60ft. No 
particulars available. 

Henninga Copper Mine,— A few tons of rich ore said to have 
been taken out near the surface from a small but rich lode. 

Tambarra Copper 3fi»«.— Prospecting show in 1901. No par- 
ticulars axrailable. 

Gihsan'8 Copper Mine.—lMtge low-grade lode has been opened 
up to a depth of about 40ft. &nall rich pockets said to occur in 
this lode. 
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Table cf Aasaya of Copper Ores from the Northampton JDidrict, 
made in the Geological Survey Laboratory. 
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6*51 
534 

806 
IM'Ol 

13-52 

18 63 

L5H8 



I 



Malachite, oxide of iron, 
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Malachite, oxide of iron, 31-94 
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As no official record was kept of the production from the 
various metalliferous mines in the State previous to 1899, it is prac- 
tically impossible to arrive at the amount of ore produced by the 
various Northampton District mines, as the majority of them were 
abandoned before this date. The following short table, however, 
is available, and the total quantity of ore raised from the district 
and entered for export up to the end of 1898 will be found in the 
table on page 48. 

Statement of Copper Ore raised from some of the NorthampUm 

Mines. 



Name. 


Date. 


Quantity of Ora 
raiaed* 


Total Vahie of Ore. 
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132 14 
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Do. 


1865 
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1 


- 1867 
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, 2,lflifi|. 3. 7 
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Yanbakooka Mining Distriot. 
This district; iiieludes Tandanooka, Mt. Misery , and Arrino. 
It ifi scientificaliy interesting on accotint of the occurrence of copper 
•ores in sedimentary rocks wbieh are apparently a southward «xten- 
;8ioa of the carboniferous Irwin River beds. These beds are here 
•composed of eonglomerates, quartz gii*ts; sandstones, qnartzite, and 
volcanic tuffs. They are intrnded by a narrow band of granite, 
the outcrop of which is never more than a mile wide and runs 
almost due north and south. On either side of this granite the 
sediments dip more or less greatly away from it. Both granite and 
sediments have been sheared and copper ore appears in the shear 
xones in mica schist (sheared granite), sandstone, and tuff. 

Several copper deposits were worked here many years ago but 
nothing which could really be called mining has been done, and 
nearly all the shows are now abandoned. The following is a brief 
description of the principal ones now in existence. 

Cyprus Copper. Mine, M.L. 38.— This is the same as old M.Lb. 
4 & 12, known as Cheyne*s or the Money Mia Mine. It is close 
to the Arrino Railway Station, and from the outcrop of the deposit 
some very rich ore was said to have been obtained many years ago. 
The upper part of the deposit consists of a band of sandstone 
impregnated with malaohite, and^ a,t a slight depth, with chaleocite. 
This deposit cuts across the bedding of the sandstone, dipping west 
•towards the granite into which it passes at a depth of aboiit 40ft. 
Its character below that depth is not definitely known, but, judg- 
ing from other deposits in the district, it is a shear zone in the 
granite impregnated with copper ore. Within the sandstone the 
deposit is irregular in form and somewhat extensive, as the more 
porous rock has allowed the copper-bearing solutions to diffuse to 
some distance on either side of the true ore channel. A sample 
of chalcoeite from this mine gave the following results on assay :— 
Copper, 75.65 per cent.; silver, 19.92ozs. per ton ; gold, 0.054ozs. 
per ton. 

The only output from this mine which has been officially 
recorded is 25 tons of ore in 1.S99, valued at £300. 

Arrino Proprietary Mine, M.Ls. 2PP & 3PP.— These leases 
occupy Tx)C. 342, and are identical with the mine known variously 
as Gill's or Baxter's. The occurrence of ore here is identical with 
that at the Cyprus Copper Mine. Very little work has been done 
on this property since Mr. Campbell reported on it in 1903, when 
he said :— . 

^ Baxter's Mine is probably about 5 ehains eaat of the granite. 
Here three shafts have been sunk, with an opencut at the northern- 
most one ; two are 60ft. deep. The str^e of the sandstone is here 
15 degreei, 'and dip 56 degrees to the east, with cross-faces 134 
degrees, dipping 70 degrees to the west. At the new main shaft 
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the depth is 41ft.y at which level a eroeseat^lft. long is being put 
in, the sandstone showing staining of copper. It passed through 
the lode, where a buneh of blaek sulphide of copper was met with.'^ 
The bearing of the lode is 150 degrees, and it underlies 60 degrees 
to the west towards the granite. Assays ^ sandstone impregnated 
with carbonates of copper from this mine gave for eopp^r, 9.72, 
9.89, 22.77, 4.31^ 20.85, 4.28, 3.91, and 4.39 per cent. 

No record appears to have been kept of ore raised from this 
mine. 

Gordon's Ifmc.*- About three and a half miles on the south 
side of Yandanooka Biding, and close to the railway line — on the 
east side — a discovery of copper ore lias recently been made. The 
deposit is in the belt of tuff, and so far is only in the prospecting 
stage. A body of ore from twelve inches to three feet in width 
has been exposed in a series of shallow eosteens, and this, in one 
place, contains some rich bunches of carbonate and sulphide ore. 
The samples of ore gave on assay results as follow : — 

No. 1. Malachite and chalcocite.— Copper, 33.16 per eent^ 
silver, Kklwts. per ton ; gold, 21grs. per ton. 

No. 2. Chalcocite. — Copper, 55.53 per cent. 

No. 3. Carbonate ore. — Copper, 9.00 per cent. 

The following f]gui*es show the amount of copper ore raised 
in the Yandanooka district, as reported to the Mines Department 
to the end of 1906 :— 
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Yandanooka 
Do. 



Name ud No. of Leaae. Tons of Om. 


YaiiM. 
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Arrino Leasee, 8, 4 
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80 
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PHILLIPS RIVER DISTRICT. 

Tiie rocks of the Phillips River District, as far as examined, 
consist of a series of granites and greenstones similar to those 
found in the Southern Cross and other mining fields of West 
Australia. It would appear from tlie e\Tdencey and from what is 
known on the other fields, that the greenstones are the older rocks, 
and that they have been intruded by the granites, and that these 
in turn have been intruded by a series of granitic and pegmatite- 
dykes, and also by a later series of basic greenstone dykes. 

Considerable schistosity is nofcieeable i^ the main body oi 
-reenstonas at, or dose to, their junotion with the gsaait», i^id the 
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same featuie is also apparent in placei: in the granice, principally 
in proximity to the hafde dykes. 

The lodes appear for the inost part to oeeur within the areit 
of the greenstone sehists, ekiBe to their jonotioo with the gmute,. 
iu some eases they are found right along the junction, greenstones 
forming one wall of the lode and granite the other. When in the 
sehists the lodes are found invariaUy running with the foliation 
of these. 

From the description of them, the lodes would appear to con- 
sist of quartz reefs oeeurring in narrow bands of highly altered 
sebist, carrying more or lees copper ore, this usually occurs iu 
irr^olar'sixed bunches or shoots of rich ore, both in the quartz and 
also in the lode material (schist) ; a little ore is also usually dis« 
seniinated through the quartz. In the oxidised portions of the lode 
this rich ore generally consists of oxides and carbonates of copper 
in a <rangue of oxide of iron : but at a depth it consists of a mixture 
of iron and copper sitlphides, usually mixed with more or less 
quartz. 

The district can, for the sake of convenience, be divided int/» 
the three centres of (1), Kundip : (2), Mt. Desmond ; (3), Ravens- 
thorpe. 

KCXDIP. 

Red, White, and Blue, M,L, 60. — Three lodes have been proved 
to exist on this property containing copper. The main line runs 
about cast and west, and underlies to the north ; the lode matter 
varies in thickness from 18in. up to as much as 12ft., and pro- 
bably averages about 3ft. The ore is siliceous, but, at times highly 
ferruginous, and carries bunches of blue and green carbonates. 

The other two lodes are from six inches to three feet in thick- 
ness, and consist of quartz and fennginous lode stuff containing 
oxides and carbonates of copper. All the lodes carry gold as well 
as copper. 

From latest reports it would appear that this property has 
been opened up to a depth of slightly over 100ft., and that the main 
lode has' been proved in the workings for a length of 400ft., and 
on the surface for 600ft. Assays taken from the bottom workings 
give from 2 to 13 per cent, of copper and loz, to 3 ozs. of gold 
over a width of from 2ft. to 2ft. 6in., the average width of the 
lode throughout is stated to be 2ft. 3in., and its average value 6.3 
per cent, of copper and 42dwts. of gold. Up to the end of 1906 
the property has produced 233.02 tons of ore, valued at £1,660. 

Harbour View, M.L. .52. — A strong lode runs -fhrough this 
firoperty on -a bearing slightly east of north, ha^'ing a fairly flat 
underlie to the west, it varies hi thickness from 6ft. to 12ft., an'^ 



38 

has good smooth walls, the suiTounding country being a. greenstone 
schist. The ore is patchy, some very nice bunches of carbonate 
ore being met with in a highly ferruginous matiix; the bulk of 
the ore is highly siliceous, and when low in copper is sent to the 
battery as an ordinary gold ore. The mine is worked for both 
gold and copper. 

Harbour View^ Leases 52, 94, have produced, to the end of 
1906, 732.04 tons of ore, valued at £5,855. Now inelnded in 
Ravensthorpe G.M. Syndicate. 

Omaha Mine, M,L, 132.— This lease adjoins the previous one on 
the north end, and the workings ore on the same lode, which is 
here six to seven feet in width, and ecmtatns some nice oxide and 
carbonate ore. The property has produced 9.15 tons of ore, of a 
total value of £69. 

Jit, Stennett Mine, M.L. 108.— The lode here runs about uortli 
and south, with a flat underlay to the east, and is in soft schist 
country, with well-marked smooth walls. It is about 6ft. in width, 
with a vein of from 12in. to 30in. of highly ferruginous matter 
with oxides and carbonates of copper, the balance of it being highly 
siliceous, and very low grade. Both gold and copper occur in 
the lode. 

This lease has yielded 244.68 tons of ore for copper, valued 
at £2,058, the last parcel yielding about 10 per cent, of copper. 
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Eherdion Welcome Stranger, M.L. 139.— The lodes here run 
about noith and south, and are close to or along the junction of 
the granite and the schists. On this property there are three 
parallel lodes all small and generally very siliceous, containing 
-small bunches of carbonate ore. Most of the veins are in the 
granite. Up to the end of 1906, 5.31 tons of ore have been pro- 
•duced of a total value of £42. 

Elverdton South Mine, M.L. 1G8, 106. — This property is on the 
5ame line of lode fonuation as the Elverdton. The lode is here on 
a narrow belt of greenstone schist enclosed in the granite, and 
varies a good deal in size, being in one place as much as 10ft. in 
thickness ; it is fairly siliceous, and carries sulphide ore where 
opened up at the 80ft. level ; in the upper levels the ore is red 
•oxide and carbonate. Some very rich ore was got near the surface, 
but the bulk of it is rather poor, and would require concentrating 

l)efore smelting; Grold is also fouiid in appreciable quantities. 

• 

Returns— 51.32 tons of ore for copper, valued at £457.. Now 
included in Phillips Rii^er Options Co. 
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KUtrdtuu Mine, M.L, 95.— A Leli of dark highly-altered schist 
forms the lode matter on this lease and runs abont north and soath, 
being enclosed in granite country. The schist in the lower leFek 
contains bunches and lenses of copper and iron solphides which ii 
ibe upper IctcIs have become oxidised and formed bunches of rici* 
oi-e consisting of oxides and carbonates of copper in a matrix ooi«- 
sisting principally of oxide of iron. The full width of the lode 
mateiial is apparently abont 15ft. The ore on the lower levels 
(solphide zone) becomes highly siliceous and much lower grade, 
this occurring below the 70ft. level. 

The same lode has been opened up further south where the ore 
body is from two to four feet iu width but not too regular in value. 

The picked ore from this property is eroellent smelting material^ 
but the seconds have a highly siliceous gangoe. 

Uas produced up to end of 1006, 2,946.02 tons of ore for 
copper valued at £22,657 ; last yield averaging about 12 per cent, 
copper. Included in Phillips River Options Co. 

Baden PoweU, M,L. 99.— The lode here is in soft schist country 
but is small and siliceous, it howevier contains some nice bunches of 
feiTuginoiis carbonate ore, and is also said to carry high gold values. 

Mount Desmond Mine, MJj. 109.— The lode here may possibly 
be the same as that worked on the Baden Powell Lease; it is also 
in schist country and runs about north and south, dipping to the 
easL It has been traced on the surface for about 300 ft, and is 
from 4ft. to 5ft. in width. At the south end it is mostly composed 
of quartz, but going north it contains some nice carbonate ore m a 
hij^hly ferruginous matrix. At the north end of the property ap- 
parently this same lode has been opened up again to a shallow 
depth, it is here about 3ft. in width but very siliceous and low 
grade. 

There are two other small parallel lodes on the property also 
containing a little copper ore. Total production to the end of 1906 
was 683.59 tons of ore for copper, valued at £7,560. Now included 
in Phillips River Gold and Copper Co., Ltd. 

P.LJ^., M.L. 199.— The lode here is alongside a basic dyke pene^ 
trating the granite. The ore i's in small veins and bunches, and 
consists of carbonates at the surf ace but turns into sulphide at a 
shallow depth. Has produced up to the end of 1906, 110.85 tons 
of ore, valued at £1,272, the ore rais(*d last year yielding about 20 
per cent, copper. 

RAVKK8TU0RPG. 

Great Oversight, M.L. 210 (154).— In the bottom levels of this 
mine the lode Toatter is & dark schist with some quartz and copper 
pyrites and runs up to 6ft. in width; some of the ore is very rich 
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and good smelting material, especially iu the oxidised portion, where 
some very good earbonate ore was obtained in a highly ferrugin- 
ous matrix; a great portion of the lode is highly siliceons and low 
grade, and wonld require concentration before smelting. Up to the 
end of 1906 has produced 76.89 tons of ore of a total value of 
about £700. 

Last Chance Mine, M»L. 116.— A w^-defined lode nms through 
this property on a bearing a little north of west, underlying fairly 
steeply to the south. This lode is in soft schist country with smooth 
clayey walls, and is from 2ft. to 8ft. in width — generally 3 to 4. 
Sulphides are making their appearance at water level, and the ore is 
fairly good (17.18 per cent, copper) and good smelting material. 
The best ore near the surface was carbonate, in a gangne of brown 
iron ore ; the poorer ore was very siliceous. A second lode also 
exists on this lease, this is about 3ft. wide and highly siliceous, but 
it contains some fairly rich patches of carbonate ore in a matrix 
of iron oxide. 

Has produced up to the end of 1906, 772.40 tons of ore for 
copper valued at £7,230, the last parcels averaging about 16 per 
cent, of copper. 

Last Chance Proprietary, M,L. 200 (120).— The lode on this 
property runs a little west of north, and dips to the west. 

It is in schist country and has been picked up on the surface 
at inten'als for about 10 chains : its full width is nowhere exposed, 
but it would appear to lie at least 3ft. to 4ft. The best ore is a 
mi^sture of oxides and carbonates of copper in a highly ferruginous 
gangiie fairly free from silica, and occurs in bunches and veins up 
to 2ft. in width; the lower grade ore is, however, fairly siliceous. 
Sulphides began to come iu at about 50ft. Has produced 136.68 
tons of ore for copper wortii £1,194, the ore being worth 10 to 13 
per cent, of copper. 

Emily Hale Mine, M.L. 124.— There are two lodes ou this pro- 
perty, the main one running about north and south, and the other 
about north'-west and south-east. The north and south lode is about 
3ft. in width but not very weil defined, it consists of quartz with 
oxide of iron and edpper caibouates, the latter turning into sulphide 
at water level. 

The second lode is also about 3ft. in width and carries some 
nice bunches of ore consisting of oxide of iron and carbonates of 
copper. Not much work has been done on either line. Total pro- 
duction to end of 1906 is 132.27 tons of ore, worth £1,192, and 
averaging 15 to 16 per cent copper. Now inehided in Ballarat 
M.L. 2e5« 
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KQmore Mine, MX. 119.— Several lines of lode run throngfa 
this property all canying more or less eoppen The lodes are mostly 
oxide of iron with bunches of carbonate ore, and are in hard miea 
schist The main line has smooth, weU-defined walls, and is from 
6ft. to 7ft in width where opened up; veins of carbonate ore were 
found in this down to about 40ft., where they were replaced by sul- 
phide, some of the veins being up to 15in. in thickness. The ore 
would require hand-picking and concentration before smelting. 
Seveuty-two point seventy-eight (72.78) tons of ore produced for 
copper valued at £532. 

Federal Mine, M,L, 131,— The lode here runs about north- 
west and south-east through a nuca scbist, and is from 18in. to 2ft. 
in width ; it carries some nice bunches of carbonate ore in a 
gang'ue of iron oxide, but the bulk of the ore is very siliceous. 

There is also a second lode on the propCTty consisting of dense 
reddish-bn.wn hematite, carrying a small amount of copper car- 
bonate : this lode is about three feet in width, and apparently too 
low grade to be of much use as a copper deposit, but the iron- 
stone would probably prove useful as a fiux. The pniperty has 
produced 8.67 tous of ore of a total value of £53. 

Mt, Allan Mine, M,L, 31. — A large lode of dense brown 
hematite has been opened up here, carrying at a slight depth a 
large amount of iron pyrites. . 

Mt. Benson Mine, M.L, 175 (late Kingston Mine, M.L. 143). — 
There are several lines of lode of varying sises and value on this 
property, mnning through schist country on a bearing nearly east 
and west. The western lode is small and very siliceous, but some 
nice bonches of ore were obtained near the surface, these consist- 
ing of carbonate of copper and iron o.xide. The west lode is 
also mostly quartz, with bunches of good fluxing ore ; this lode 
also carries good gold values. Several small parallel veins, con- 
taining a little copper ore have been exposed between the two 
main- linos, but no work has been done on tliem. Up to the end 
of 1*)06, has produced 689.6P tons of ore, valued at £4,578, the 
last parcel averaging 10 per cent copper. Now included in Phillips 
River Gold and Copper C(»., Ltd. 

Mt. Benson Extended, M.L, 195.— On the same lode, or a 
parallel one, as the Mt. Benson ; not much work done, but some 
nice bunches of oxidised ore have been obtained. Production to 
end of 1906—2.55 tons of ore, valued at £21. 

Rio Grande (adjoins the Benson). — Main shaft down 75ft., 
and a crosscut at 60ft. is said to have cut a lode 12ft. wide carry- 
ing fair copper ore ; a winze from the bottom level is in ore worth 
about 8 per cent, of copper. 
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Mary Mine, M.L, 7. — ^There are several lines of lode on this 
lease, the principal one being near the western boundary. This 
lode is from four to ^xe feet wide, with good walls, and runs 
nearly east and west, underlying: steeply to the north. licnaes and 
bunches of carbonate ore mixed with oxide of iron oeeur througli- 
out this lode to a depth of about 20ft., when they are replaced by 
sulphide ore. The general quality of the ore is good fluxing ma- 
terial, but parts of it are very siliceous. Several other lines of 
lode have been opened up, these varying a good deal in sise, but 
being generally smaller than the main line, th^ are mostly 
highly siliceous, but contain some nice bunches of mixed sulphide 
and carbonate ore in a gangue of iron oxide. The water level is 
about 80ft., the water being salt. Production to end of 1906 is 
768.42 tons of ore for copper worth £5,492. 

McMahon Mine, M.L, 123. — The ore which has been raised 
from this property is oxide of iron with oxides and carbonates of 
copper ; the poorer ore is very siliceous. The total ore produc- 
tion from the lease is 5.02 tons, of a total value of £38. 

Mt. Cattlin Mine, M.L. 15. — A fine strong lode runs through 
this lease on a bearing a little north of east, having a slight under- 
lay to the north. The surrounding country is greenstone schist, 
and the lode consists of a highly altered band of the same ma- 
terial, carrying veins and masses of copper ore. At about the 
40ft. level the lode was about 10ft; in width, with veins of good- 
grade copper ore from one to four feet in width ; at times much 
quartz is present, and this, though low in copper, is said to carry 
good gold values. About 150ft, further east the same lode is 
opened up again, and at the 50ft. level is 14ft. in width, with 
three to four feet of good copper ore on the footwall side, and 
about ^ft. of quart zose oi-e carrying a little sulphide and carbonate 
ore on the hanging wall side ; this portion of the lode also carries 
some free gold. At about 100ft. the lode has become much more 
siliceous, and carries a good deal of copper pyrites, and is said 
to also carry about lOdwt. of gold. The average value of the ore 
is here said to be six to eight per cent, which is rather low, as the 
sulpliide is generally finely impregnated through dense hard quartz. 

Later reports from this property state that the stopes above 
the 100ft. and 200ft levels are in ore eight to nine feet wide, 
carrying three to six per cent, of copper and Sdwts. of gold. Dur- 
ing February of the present year 937 tons of ore were smelted for 
43.43 tons of copper and lOOozs. of gold. There are said to be 
about 670 ions of ore on the dump worth from four to five per 
cent of copper. 

Production to end of 1900 was 1,545.32 tons of ore for copper, 
'»rth C9J362, the ore averaging six to seven per cent, copper for 
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the last few parcels. Included in Phillips River Gold and Copper 
Co., Ltd. 

Andante Lease, M.L. 207 (61). — On the same line as the Mt. 
Cattlin. The ore is very siliceous, and poor in copper values ; 
gold contents of stone said to be from lOdwts. to 39dwts. Not 
much work done. 

Grimsby Mine, MJj, 110.— The lode on this lease also runs 
neariy east and west, and consists of a belt of highly altered schist 
some three to four feet in width. The ore occurs throughout this 
in bunches^ sometimes up to ten feet in thickness ; it consists prin- 
cipally of copper pyrite.^?, and is often very rich, but would require 
sorting from tlie lower-grade Icde stuff. 

Ore production to date is 5.85 tons of ore of a total value 
of £34. 

Marion Martin Mine, M,L, 16.— Two east and west lodes about 
200 yards apart have been opened up on this property. The more 
important one of th^se is from three to four feet in width, and 
carries bunches and veins of rich ore up to 18in. to 2ft. in thick- 
ness. This in the lower levels is mostly iron and copper sulphides, 
and in the upper is oxide of iron and carbonate of copper. This 
rich ore occui-s in short shoots, and the lode between theiu is too 
low-grade to be of much value without concentration. 

Production to end of 1906 is 865.69 tons of ore for copper 
valued at £6,650. Included in Phillips River Gold and Copper 
Co., Ltd. 

Sunset Mine, M,L, 116.— Here a lode some six or eight feet 
in width has been opened up; this carries veins of copper ore from 
18in. to 2ft. in thickness, an4 consisting of a highly siliceous iron 
oxide with carbonate of copper. At a little depth the ore becomes 
quartzosc with sulphides of iron and copper. Not much work 
done. 

Has produced up to the end of 1906, 477.76 tons of ore for 
copper worth £3;109, the ore carrying about 7 per cent of copper. 

Surprise Mine, M.L. 114.— On this block there is an east and 
west lode lamning through greenstone schist country, apparently 
close to its junction with the granite; this lode is from three to 
six feet in width, and contains veins and bunches of copper ore 
up to 20in. in width ; this ore consists mostly of carbonate of 
copper nkixed with iron oxide, and is said to average about 20 to 
25 per cent copper. 

This lease has produced up to the end of 1906, 396.07 tons 
of ore for copper, valned £2,947, the ore averaging about eight 
per cent, eopper. 
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Mo$aic, U»L. 237.~Tbere is n very large "fonnation" on 
chi» property, aiid in this is a small vein carrying rich fahlore 
(amenical and antimouial sulphide of copper) ; this carries high 
silver values, results up to lOOozs. per ton being obtained. Ver>' 
little work has been done. 

Production to end of 1906 is 53.48 tons of ore, valued at £3^10; 
and 1.67 tons of ore for a return of .19 tons of copper. 

J. Beck's show, about a mile to the uortb of the M<>saicy is said 
to contain a lode 15iQ. in width carrying 23 per cent, of eqpper. 

The Hilhhorough is reported to have at the 100ft. level a 
lode 13ft. wide, from which ore carrying 14-15 per cent, coppej- 
and liozs. of gold can be obtained. 

WEST RIVER. 

Tlie cupriferous bek is said to here run about east and west, and 
to consist of weathered granite with bands of ironstone and schist 
and occasional deposits of ironstone and limestoue. The lodes run 
about north and south. 

Copper King,— The lode here has been opened up to about 
150ft. and consists of a large quartzose reef carrying good values. 
The lode is the full width of the shaft, viz., 4ft. to oft., but its 
width beyond this has not been proved. The drive at the 150ft. 
level sliows the lode to have an average width of about 2Vbft. and 
to be worth about 15 per cent, copper. 

A second parallel lode exists on the lease; this is about 2ft. 
m thickness on the surface and highly ferruginous. No work has 
been done on it. 

7'he Boomer,— PhTcels sent to Wallaroo gave a return of about 
20 per cejit. 

Myrtle ford, -The property is said to carry two lodes, a north 
and south one and an east and west, or cross lodei The main line 
is traceable for a length of 600ft. and has an average width of 4ft^ 
and is said to carry 7 per cent, copper and Sdwts. of gold. A shaft 
which has cut the lode at 45ft. ^ows it to be 5ft. in width, carrying 
good sulphide ore. The second ore body is about 18in. in width, 
composed of ironstone canying some carbonate ore. 

Rule d' BfHJamin have a property to the eaut of the Myrtleford, 
and small pareela sent away for treatment gave 17.20 per eent 
copper. 

La$t Adcet^iure (to the south of tlie West Riwr^— Two dis- 
tinct weil-<lelincd parallel U dos ain? said to run through the property, 
and a crcFs ciiirse is visible nt the south end; this cross course has 
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been opened up for a few feet and shows about 18in. of ironstone 
formation eanying an average value of 8 per cent, copper. Of the 
two main lodes the western has been opened up for about 20ft. in 
depth and consists of about 5ft. of formation carrying about 16 
per cent, copper, mostly as carbonate ; the second lode is about 30ft. 
further east, and where opened up is about 4V^ft. in width, carry- 
ing bunches of ore containing 25 per cent, copper. 

Ravetmthorpe Gold and Copper Mine. —On thia lease there is a 
small quartz and ironstone lode running a little to the east of north. 
This contains small bunches of ore consisting of oxide and carbon- 
ates of copper in a ganp^ue of oxide of iron. 

The total returns from the leases at the West River up to the 
end of 1906 aro 14.50 tons of ore, of a total value of £189. 

JGRRAHONGUP. 

Copper ore is reported as having been obtained from this 
locality. 

MIDDLE HT. BARREN. 

Copper oi'e is reported to have been obtained here but no par- 
ticulars are available. 

The following tables show the i-esult of assays made in the 
Departmental Laboratory during the past few years of samples of 
ore from the Phillips River District:— 
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The following is a list of the leases in the Phillips River Dis- 
trict which have produced copper ore daring the last few years, bat 
of which no official particulars are available:— 



CefttM. 


Name and number of Leiaei. 


Tons of Ore. 


Value. 


Kimdip 


1 

! AlioeMaryGJCL. 99... 


8*02 


85 


Do. 


• Christmas Gift 184 ... 


29*40 


226 


Do. 


i Harbour View North 81 


155 


28 


Do. 


' Afric 197 


6-02 


39 


Do. 


j UecU206 


18*86 


246 


Do. 


Lone Star 242 


3*90 


40? 


Do. 


Australia 149 


1648 


168 


Do. 


* Mt. Plea6antl80 ... t 


3*92 


30 


Mt. Desmond ... 


Addie232 


5*13 


(101 tons copper) 


Do. 


Blue Spec 238 


11-83 


(1*48 tons copper) 


Do. 


C.D.C. 186 


36-50 


282 


Do. 


FairHe266 


•84 


13 


Do. 


Besurrection 234 


110 


7 


Do. 


O IT 


6h7 


50 


Da 


Winter and Love P JL. 33 


838 


192 


Do. 


Sundry Leasee 


21-30 


177 


Do. 


British Flag 174 


26*78 


249 


Do. 


Desmond }85 


14-16 


134 


Do. 


Mt. Garrity 173 


15*01 


165 


Do. 


BioTintol58 


6-50 


59 


Do. 


Welcome Stranger 169 


12 77 


92 


Do. 


Iftarnoo 104 


4*25 


58 


Do. 


Mountain View 107 ... 


9*50 


194 


Do. 


Voided Leases. .. 


4*00 


55 


Barenathoipe ... 


BaUarat 205 (and 124)... 


64*81 


(7*64 tons copper) 


Do. 


Birthday 215 


628 


45 


Do. 


Contest 196 


5*12 


29 


Do. 


Grafter 202 


8*79 


^57 tons copper) 
(*34 tons copper) 


Do. 


Last Chance Eztended227 


2*55 


Do. 


New Moon 204 


23*71 


(2*58 tons copper) 


Do. 


Pussier 219 


12-44 


94 


Do. 


Who Can TeU 221 


1-45 


(*16 tons copper) 


Do. 


Copper Horseshoe 187... 


18*55 


100 


Do. 


Blue Bibbon 176 


11*36 


88 


Do. 


Duke of York 177 


1-81 


6 


Do. 


Puzzle 189 


32*94 


235 


Do. 


Turn of the Tide 166 ... 


4-21 


13 


Do. 


Nil Desperandum 13S . . . 


4*26 


17 


Do. 


Zealandia46 


58-86 


538 


Do. 


Sundry Claims 


56-52 


373 


Do. 


Voided Leases 


6419 


356 


Weot River ... 


Sundry Claims 


14-60 


189 



The following table shows the total amount of eopper ore 
ported to the Mines Department since 1899, and to the end of 1906. 
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(Previous to 1899 tliere are bo offieial returns gmn beyond those 
of the Customs Department^ showing the quantity of ore entered 

for export) : — 
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TI N. 

The only ore of tin which has been worked in the State h 
eassiteritey of which the following is a brief description : — 

CagsUenie (Tinstone, Black tin, Stream tin, Lode tin). — 
Oxide of tin, SnO,. Metallic tin. 68 to 78 per cent. CtystaUiwHi, 
niaasive, or in rolled grains. Black, blue-black, brown, red, or 
grey; transiueent to opaque. Hard (6 to 7), brittle. G., 7.0, 

Tin oxide is, however, also a constituent of several well-dedued 
mineral species which constitute ores of tantalum, q.v. p. 106. The 
amount present in these is, however, small and unimportant com- 
mercially, varying from a mere trace up to at most two per cent. 

Tin ore has been smelted from several localities in the State, 
viz. : — 

Moolyella, Cooglegong, Old Shaw (Eley's Well), Green's Well 
(Mt. York, Chingamong), Wodgina, Stannum, Mill's Find, (North- 
west) ; Greenbushes, Nannup (Smithfield), (South- West). 

Further, tin ore has been reported to occur in greater or less 
quantities in river sands at— 



Divisioii of the State. 



Centre, 



Nature of Occurrence. 



Kimberley 

Do. 
North- West 

Do. 
South-Weit 

Do. 

Do- 



Hea'l of Bow River 
Head of Leonard River 
Mt. Francisco 
Thomas River 

Brockton 

Darkan 

Gordon River 



Stanniferous black sand. 

do. 
Detrital cassiterite. 
StT«am cassiterite. 

do. 

do. 

do. 



Most of these reported discoveries lack confirmation. 

The disoovery of tin at Greenbushes was the direct outcome 
of an oflScial inspection of the Blackwood District by Mr. E. T. 
Hardman, then (lovemment Geologist. During this trip he was 
accompanied by a Mr. D. W. Stinton, to whom Mr. Hardman 
suggested the probable occurrence of tin ore in the locality. Mr. 
Stmton*s subsequent searches for that mineral were rewarded in 
1888 by the discovery of a rich lead of stream tin ore in Bunbunr 
Gully, near the site of the present State Battery at the south 
end of the Greenbushes field. A large number of leases were 
taken np, but in the absence of any labour conditions, were for 
some time held speculatively, and but little done to develop the 
deposits. By 1891, however, mining was being vigorously pi*o- 
secuted, for in that year the output of the field amounted to 204 
tons of concentrates. 
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The discovery of gold in many parts of the Pilbara field in 
1888 and 1889 led to vigorous prospecting of the whole of thi<« 
part of the State, with the result that tin ore was detected in many 
of the streams lying between the Yule and Coongan Rivers, Th'* 
most important, at the time, of these discoveries was that of the 
Old Shaw, or Eley's Well. Several causes operated against the 
working of these deposits at th'e time, viz : the ease with which 
alluvial gold was to be obtained in the district, the restriction of 
the size of a tin claim within a goldfidd to that of a gold claim, 
and finally the great cost of transporting the ore to the coast and 
thence to the tin smelters at Singapore or Sydney. These diffi- 
culties were subsequently overcome, and in 1893 over 56 tons of 
black tin were raised at Eley's and exported. 

No further localities were (^ened up till April of 1899, when 
extensive alluvial deposits were first worked at Moolyella. In 
August, 1900, payable stream tin was located at Cooglegong Crcok, 
and in 1902, lode and stream tin at Stannum, and subsequently at 
Wodgina. In 1905, tin was discovered at Green's Well, and in 
1907 at Nannup (Smithfield), to the south of Oreenbushes. 



Description of Tin Fields and Mines. 

MOOLTELIiA. 

This field was geologically mapped and reported upon by the 
Government Geologist in 1904.' The results of his investiga- 
tions appeared in Bulletin No. 15 of this Department, and fron^ it 
the greater part of the following description has been taken : — 

The tinfield occupies some rugged g^ranite hills lying at the heads 
of several small tributaries of the Coongan River, and near the centre 
of a mass of intrusive granite about 30 miles square. No defirite 
age can yet be assigned to this rock. At Moolyella it is traversed 
by several north and south quartz reefs, and by numerous pegma* 
tite veins parallel to them. It is the latter which are the original 
matrices of the tin ore. These pegmatites consist very largely of 
albite, but contain also quartz with minor amounts of garnet and 
muscovite. A typical piece devoid of eassiterite had the following 
composition : — 

[68071 
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Th^se p^^matite "lodes" have' only been- forked to a very 
slight extent for tin, so that no judgment can be formed of the per- 
centage of metal contained in them, nor is their n^lect an evidence 
of extreme poverty, since the field is entirely without crushing 
facilities, and alluvial ore is- still abundant. Such deposits too are 
evidently due to deep-seated causes, and in all probability extend 
to great depths. The tin in them is mostly coarse-grained. 

A large quantity of residual tin ore, derived from the defcom- 
position tn sitt*. of the tin-bearing pegmatites, occurs all over the* 
field. This form of ore is very ragged and angular [6403]. Some 
very good prospects were obtained by Mr. Talbot, the Field As- 
sistant, by dryblowing the surface debris along the face of" an 
almost horizontal pc^^natite vein occurring about 16 chains west 
of the Independent, M.L. 45. Careful search along the outcrop 
of the vein resulted in finding tin in the rock itself. 

Almost the whole of the ore exported from this field has 
been derived from the alluvial deposits. No buried leads iudicat- 
ing a past system of drainage radically different from the present 
have been located. All the alluvial ore has been won from com- 
paratively shallow deposits formed in the existing valleys of Mool- 
yella, Meagher, and Prospectors' Creeks, and their numerous small 
tributaries. Thege deposits, though nowhere very deep, reach in 
places a width of more than 10 chains. 

''Moolyella Creek is the most important yet work^ in the 
district, and drains the largest area of country; For about two 
miles and a half of its course, the creek ha£ been held at one time 
or another under mineral lease, but at the present time these have 
all been abandoned:" ^Moolyella Creek is formed by the junction 
of the waters of Swan Gtdly, Universal Gully, and Tin Gully. 

Swan Gully rises in the very high and rugged country embraced 
within the area once held as Victoria, M.L. 6. It runs in a general 
north and north-east direction until it opens into Moolyella Creek. 
The whole of the country drained by it is of granite, intersected by 
numerous pegmatite veins, none of which appear to have been 
worked. The alluvial deposits are only 18in. to 2ft. in thickness 
in the upper portion of the creek, but this increases as the channel 
is followed down. The watershed of this creek embiticed six leases, 
and must have yielded a considerable amount of ore. Separate 
records, however, could only be kept of the output during the 
actual tenure of the leases. These recx)rds show the following 
totals to date : — 

Victoria, M.L. 6 18:»9 ... loOtons... 113 

Swan, M.L. 5 189», IflOO. . . 26-()0 ., .. 1,717 

Lady Voep#r, M.L. 13 ...1900 ... 32 15 ., . 1.862 

Maadalay, M.L. 11 ... 190(J ... 110 „ 71 

* Oeo)o8;U!al Surrey Bollctiu 15. Perth : By Authority. 190i. 
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All Nation^ M.L. 7, and Ail Natious Estended, liX. 9, were 
early absorbed into a large lease (M.L. 22) embraeing the heads 
of Moolyella, Meagher's^ and Prospectors^ Creeks. It was owned 
by the Marble Bar Tin Syndicate, included M.Ls. 2, 3, 7, 9, 4, 8^ 
and 14, and yielded in 1899-1901, 42J25 tons of ore, valued ai 
£2,962. The area embraced by the old M.L. 9 haa recently been 
rep^ged, and is held as M.L. 130. 

Universal and Tin Gullies pass through similar country to 
Swan Gully, viz. : granite, intersected by pegmatitic veins. They 
traverse M.Lsl 18, 31, 15, 10, 28,. and 12, all of which have been 
abandoned since 1900. Like Swan Gully, they have yielded a large 
amount of alluvial ore, of which a separate record has only been 
kept of a very small proportion. At one point on MJj. 15, a peg- 
matite vein about thtee feet in thickness crosses the bed of the 
stream and forms a low ledge in the channel over which the water 
drops about three or four feet when the stream runs. About nine 
tons of black tin were obtained from a pocket just below the fall. 
The total recorded output of leases in these gillies is : — 

Universal, M.IiS. 10, 12, 15, 18, 31, 1899-1900 -5L70 tons, 
£4,380. 

Moolyella Creek, below the eonflnenee of the three previously- 
described gullies, has yielded alluvial tin for some miles along its 
course down to its junction with Brockman's Creek. 

It traversed M.Ls. 33, 25, 23, 21, 20, and 29, all now abandoned. 
To the east of the Government WeU (on M.L. 25) is an almost 
flat vein of pegmatite about three feet in thickness, trending north 
and south, and ap>parently continuous with that observed in MXs. 
12, 10, and 15. In 1903 a vertical shaft had been sunk 15ft. on 
M.L. 23 (The A 1). It bott^mied on granite of the usual type 
after passing through 10ft. 6in. of alluvium. A good deal of 
water was obtained from this shaft, which was used for puddling. 
The average depth of made ground in Moolyella Creek for about 
a mile below this is 8ft., and the width of stanniferous wash varies 
from 15ft. to 60ft. The records of leases on this creek give the 
following returns : — 

OJC. Group, M.L8. 20, 21, 23, 1809, 1901—103.00 tons» £6,033. 
Three Jacks, M.L. 29, 1900—2.25 ton% £158. 

Brockman's Creek, for about a mile and a half above and be- 
low the junction of Moolyella Creek, is now held as Dredging Claim 
No. 1, which should shortly be on the list of producers. 

Meagher's Gully lies between Moolyella Creek and Prospectors* 
Creek, and has been extensively worked for alluvial ore. The 
gully starts to the north of M.Lk 3, and runs northward for about 
half a mile along the west side of an outcropping pegmatite vein. 
It is from this and other similar veins that the ore has doubtless 
been derived. After passing through MXs. 4 and S it bends 
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sharply to the west, and eontiunes in that direction through M.L8. 
14, 16, 43, and 44, aitd beyond again. All these leases are now 
voided. M.Lb. 4, 8, and 14 formed part of the property held by 
the Marble Bar Tin Syndieate. On Old Sportsman, M.L. 46 (once 
Sportsman, M.L. 16), the tin wash is about 18in. in thickness, of 
which Sin. or lOin. appear to be payable. A thickness of three 
feet of wash is exceptional. The width of alluriuni in the lower 
portions of the gully is as much as 10 chains, though the thicknets 
nowhere exceeds 8ft. to 10ft. The recorded output of leases in 
this gully other than those of the Marble Bar Syndicate's property 
are:— 

Old Sportsman, M.L. 46, 1809-1901—21.10 tons, £1,195. 
Huntsman Gror.p, M.Ls. 43, 44, 1900-02—32.50 tons, £1,827. 

Pix>^ectors' Creek rises close to the heads of Meagher's and 
Moolyella Creeks, and flows in a general north-westerly direction 
through A.C. 6 and the now-abandoned M.Ls. 3, 2, 61, 60, and 45. 
In its upper portion it flows through nigged hills, and throughout 
passes over granite rocks seamed with quartz and pegmatite veins. 
On England, M.L, 2, is the outcrop of the tin-bearing pegmatite 
-v^ose composition is given on page 50. This vein is in a fiue- 
gprained mica granite, and is about two feet thick, and contains 
coarse and fine tin ore, some fragments reaching nearly an inch 
in length. It has been opened up to a depth of 4ft. for a dis- 
tance of 30ft., this being the only instance in which a tin lode has 
been worked on this field. About 40 tons of tinstone were obtained 
from a pocket on the creek adjoining the vein. Lower down the 
ereek on Juanita, M.L. 61, a considerable amount of ore was ob- 
tained on the upper side of a quartz bar. The Independent, 
M.L. 45, still further down, has yielded, according to records, 15 
tans of ore, valued at £922, all produced in 1900. About one mile 
in length of Prospectors' Gully is now held as A.C. 6, which, dur- 
ing 1906 yielded 127.25 tons of black tin, valued at £14,2^ ; 
during 1905 yielded 95.55 tons, valued at £6,876 ; 1904, 5.05, 
valued at £330. 

The alluvial at the head of Prospectors' Gully is very shallow, 
whilst lower down it reaches as much as 16ft. in depth. The stan- 
niferous lead varies from 3ft. to 12ft. in width. 

Five miles east of Universal Gully is a new lease, M.L. 131, 
which has not yet entered the list of producers. 

The lode cassiterite from Moolyella is quite black in colour, 
and is associated so far as known at present with quartz, albite, 
a very pale pink garnet, and muscovite. The alluvial ore is black, 
or brownish-black, and is associated with quartz, clay, orthoclase, 
albite^ very pale garnet, monazite, manganotantalite, and mangano- 
oolumbite. On the whole the dressed ore is very pare. An early 
sample from PraepectoiV Creek gave 68.1 per cent tin by dry 
cymnide assay. 
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Statistics show that the Moolyella Tinfield haB yi^ed^ up to 
the end of 1906, 1,705.10 tons of black tin, valued at £138,562. Ab 
the whole of the alluvial tin raised during the first year or two of 
the field's history was not reported to the Mines Department, these 
figures are probably slightly under the actual output of the field. 
A more detailed statement of the output will be found in the table 
on page 76. With the exception of a negligible amount of lode 
tin raised on England, M.L. 2, the whole of this ore has been derived 
from shallow alluvial deposits of recent geological age. Such de- 
posits must now he largely depleted, but there is strong evidence to 
show that tin lodes are numerous in the distinct, and in at least, one 
instance should be well wtirth crushing. • Doubtless with the arrival 
of the railway at Marble Bar only 10 miles distant, a new era of 
lode miniuir will be inaugurated and a loii«r and prosperous future 
assni*cd to the field. At the end of IPOO the total number of miners 
on the field w^as 400. 

ELKY'S or old SHAW TIXFIELn. 

This now deserted centre lies in the waterslied of the Shaw 
River, immediately to thie east of Black Range. Though one of the 
first tinfields discovered in the State no detailed description of it 
has ever been made. From the geological map of the Pilbara Gold- 
field published in 1906, it is seen that this f^eld lies within an area 
of gi'nnite cut by a large intrusion of a basic rock whicli forms the 
backbone of the Black Range. 

Only f(mr mineral leases have ever been held at this locality. 
Of these, three, M.Ls. 39, 40, and 42, constituting the Singapore 
group 3nelded in 1S99 and 1900, 6.75 tons of black tin, valued at 
£424. None of these leases are now in existence. Altogether 
220.79 tons of black tin, valued at £10,530, have been raised, all of 
which has apparently been of shallow alluvial origin. During 1906 
np ore whatever was raised. 

A sample of stream ore [51851! from PKrwi^'s Claim in the 
Departmental Miiseuin, is mostly very fine grained and angular. A 
fire as.say o£ it gave 70.1 pei' cent, metallic tin. With the black 
cassiterite are associated numerous small grains of brown monaxite. 

In the Perth Museum there is a fine sample of coarse angtdar 
and partly crystallised euxenite, said to be from Eksy's. Other 
obsen-ers have noted this rare mineral as ooming from the alluvial 
tin ore of the " Marble Bar District,'' a term wMch officially includes 
the Moolyella, Eley's and Coogl^ong fields. 

CXXKSLEGOKti. 

This field also is situated upon a tributary of the Shaw River, 
a little to the east of White Quarts HilU and about 10 miles north- 
vest of Cley's. It has been described by tlie Qovemment Geologist 
) visited it in 1905. It lies close to the western boundary of th» 



55 

granite mass which includes Eleys, the country to the west being 
oeeupied by greenstone schists. The granite of Cooglegong is a 
micaceous variety which in some places is gneissic, and is inter- 
sected by numerous veins of pegmatite *^ which have doubtless been 
the original source from which the stream and residual tin has been 
derived. All the tin hitherto obtained from the district/' viz., 907.44 
tons of ore, valued at £68,463^ ''has been derived from the alluvial 
deposits which have been formed in the existing valleys. So far 
as has at present been observed, these alluvial deposits do not attain 
any very great thickness, although their width must in many cases 
be very great."* In addition to the true alluvial deposits^ there occurs 
a fairly large quantity of residual tin ore along the decomposed out- 
crops of the pegmatite veins. 

Some specimens of albite pegmatit43 recently brought to Perth 
by the State Mining Engineer carry a considerable poilion of tin- 
stone, though neither of the two specimens of pegmatite in the 
Departmental collection appear to carry tin ore. One [2027] is 
composed largely of gadolinite, with quartz and albite; the other* 
of garnet, albite, and quartz. Monazite also is reported on good 
authority to have been found in these pegmatites. A sample [2096] 
of alluvial ore is somewhat coarse in grain and very angular, well- 
defined crystal faces being plentiful. In addition this sample car- 
ries many fragments of monazite and one or two pieces of euxebite. 
A second sample of stanniferous gravel, ahnost equally coarse m 
grain collected by Mr. Talbot carries black cassiterite with notable 
amotints of monazite and garnet besides some magnetite, quartz, 
and felspar. 

At the end of 1906 there were 80 men prospecting and working 
alluvial on this field. 

GREENES WELL. 

This locality is variously known as Green's Well, Mt. York, or 
Chingamong. Its exact position has not been fixed by survey, but 
it is described as lying 20 miles E.N.E. of Wodgina in about lat. 21 
8. and long. 119E. It would appear therefore to be qn the eastern 
boundary of that area of granite which includes Wodgina. Several 
leases have been taken up on this field* viz., those numbered 104, 
105, 111, 112, 113, 114, and 115. Of these the first and two last 
jtre abandoned, leaving four still in force. This field was originally 
prospected for tantalum, and though tin occurs with the rarer metal 
no output of either has ever been reported to the Mines Department. 

A report of the Acting-Inspector of Mines in January, 1906, 
described the only tin workings in existence at that time in the 
following terms: — 

'' Several tin lodes have been pegged out in this locality, but 
little if any work has been done on them." Tantalite was being ob- 

^ ■ ■ ~" ' — — ^ ■ ■ — ■" ■■ i»i ■■■■■■■- > .i^^— ^— ^.— ^-^.^— ^-— — — ^^^.^-^^^ 

•GeolOffical Survey. Bulletin 23. Perth • By Atithority : 1906. Page 74. " 
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tained from a decomposed pegmatite dyke and from alluvial ground. 
A sample of dressed tin and tantalum ore [6608J from Oreen*s 
Well presented to tiie Department by Mr. William Walsh assayed— 
metallic tin, 15.62 per cent.; tantalic oxide, 42.39 per cent This 
was coarse-grained ore mostly waterwom. 

WODOINA. 

This field is situated at the north-east end of a rough greenstone 
range rising from an extensive granite plain to the east of the Yule 
River. It was visited by the Government Geologist in 1005, and 
very completely described in Bulletin 23 of this Department. From 
this the following description has been taken: — 

The north-western portion of the field is occupied by horn- 
blende rocks, largely schistose, whilst to the south-east lies the large 
area of gi'auite composed of quartz, felspar, and mica (mainly 
muscovite). Between these two main rock masses and occupying 
a strip of country from half-a-niile to a mile wide, there are a series 
of schists mostly very siliceous and carrying either mica or hematite. 
These schists are of indeterminate origin, are very much folded and 
faulted, and on the whole have a prevailinpr dip to the west. They 
occupy with the gi-eenstones a very rugged range which rises to a 
considerable height above the level of the surrounding plains. 

For some distance from the bomidary of the granite the schists 
and greenstones are penetrated by pegmatite veins. These are of 
considerable economic importance as they are the primar>' source 
of the tin and tantalum ores. Unlike other tinfields in the State, 
Wodgina has yielded less alluvial ore than lode ore taken from peg- 
matite veins within the schist area. Here they have a rough 
parallelL^m running north-east, parallel to the lines of foliation, 
though some few run north-west. They seem to be offshoots off the 
main granite mass. They are vei*y irregular both in width and 
nnderlie, and some are more persistent in strike than others. They 
vary from mere thi'eads to veins over 500ft. in width, and are made 
up oi' two or more of the following minerals, vi«., quartz, muscovite, 
lepidolite, orthoclase, albite, tourmaline, cassiterite, and tantalite. 

" In the vicinity of and along the margins of many of these 
dykes are bands or bunches of tourmaline. In some cases these 
occur only on one side of the dyke, constituting as it were a mar- 
ginal zone either in the dyke oi- in the adjacent countiy rock. In 
others the dykes consist largely of quartz crowded with tourmaline 
to such an extent at times as to constitute fully one-third of the 
entire iTock.** 

" The tin ore appears to be an original constituent of the vems ; 
it is, however, so far as obsen'ations have at present been carried, 
ooneentrated along certain lines in these dyken, and does not appear 
to be generally disseminated in minute quantities in the pegma'ttte. 
The tin occurs in all shapes from minute grains up to pieces weigh- 
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in^ as uiueb as 50 or GOlbs." The cassiterite or' both lodes and 
streams varies from a black opaque mineral to one that is pale grey 
and seoii-trausparent. 

Allnvial tin ore has been obtained from all the gullies and 
watercourses over an area of about two miles by one. There is 
however only a very limited area of detrital deposits in the gullies 
and ravines, and such are only narrow and in no case of any depth. 
McCarthy's Credc, Ontside Creek, and Two-Mile Creek with their 
tributaries have all been somewhat extensively worked, yielding by 
dryblowing rather coarse tin mixed with more or less tantalite. 
One piece of tinstone with tounnaline [6271] from O^ilvie's Gully 
now in the Departmental Museum weighs 431bs., whilst a second 
fragment [6272] of a large crystal weighs 281bs. Detrital ore has 
also been obtained from the surface at the outcrops of the numerous 
pegmatite veins from whicb it has been shed. 

< 

Both detrital and lode ore is sometimes black in coL.iir and 
sometimes dark or pale brown to almost colourless. A sample of 
stream ore [6346] of a very pale to medium tint gave 74.0 per cent. 
tin by fire assay. A second sample [6846] of dryblown ore consist- 
ing of tinstone and tantalite coated with brown dust yielded 50.35 
per cent, metallic tin, with 20.85 per cent, of combined tantalic and 
niobic oxides. 

At pi'esent 20 leases are in existence at Wodgina, of which at 
least four are held as tantalum leases and produce no tin ore. Of 
the remamiiig 22 only five produced ore during the year 1906, viz., 
M.L. f^4, Mt. Cassiterite; M.L. So, Commonwealth; M.L. 88, 
<?'liamberlaiu ; M.L. 89, Tinstone; and 93, Mt. Cassiterite North. 
In addition there was an output of 3cwt. from Q.C. 7. 

Cassiterite, M.L. 84.— This is the premier mine at Wodgina 
proper, both in point of age and output. The ground was origin- 
ally taken up by Messi*s. A. G. McCarthy and D. Ogilvie in 1902. 
From that time up to the end of 1906, it has produced 37.27 tons 
of black tin, valued at £3,810. Practically the .whole of this was 
taken from lodes. 

The lease occupies the highest portion of the range and is 
drained by the tributaries of McCarthy's Creek, fi*om one of which, 
Ogilvie's Gully, a considerable quantity of detrital tin has been ob- 
tained. . The greater part of the surface of the lease is occupied by 
flaggy quartzites and ferruginous slates of the type common to the 
district. Tn the south-west portions of the lease these give place 
to greenstones. A conspicuous feature in the geology of the lease 
is the large number of pegmatite veins which intersect it in a general 
north-ea.st direction. Owing to the small angle of dip these at 
times present a very extensive outcrop. 

Mining operations have been principally confined to what is 
known as the main lode, which is situated on the highest portion 'of 
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the gi'ouiid on the aortheru boundary of the lease, across which it 
passes iuto M.L. 93, extending altogether for some distance a(»x)ss 
the surface in a north-east direction. This lode which in places 
contains veins of grey tin, at least lin. to l^in. thick [6463] can 
be traced from the creek which crosses the northern boundary of 
the lease up the side of the hill in the direction of the main shaft. 
An opening 80ft. from the creek shows it to be 4in. wide at the sur- 
face, but 2ft. Sin. at the bottom. Very coarse angular tin ocenrs 
in Ihe lode along the outcrop. Tlie main shaft was sunk a little to 
the south of the outcrop of the lode which was tapped by a cross- 
cut at 50ft. Here the lode was 8ft. or Oft. thick, very micaceous 
and showing coarse grey tin ore on either wall. 

A small wedge-shaped vein carrying eassiterite, tourmaline, and 
mica was opened up 500ft. south of the main shaft. Another open- 
cut about 200ft. north-west of the main shaft disclosed a flat peg- 
matite vein' with a little tin ore along the footwall. At one point 
on the latter there is a large cross course about 4ft. thick made up 
of tin, tourmaline, and mica. 

Some work has also been done near the south-west corner of 
the lease where pegmatites carrying a little coarse tin have been 
located in an opencut, and again at a shallow depth in a shaft. 

Stream tin has been obtained from the portion of Ogilvie's 
Gully lying within this lease. 

Mt Cassiterite North, M.L. 93.— This lease lies immediately to 
the north of the last named, from which the main lode passes mto 
it. Similar geological conditions prevail here but no details of the 
workuigs are available. To the end of 190fi the lease produced 
6.12 tons of lode tinstone, valued at £643. 

Commonwealth, M.L. 85. — This lease adjoins the Cassiterite on 
the south. A small triangular patch of greenstone occupies the 
north-west angle, whilst the rest is taken up with quartzites crossed 
by pe^:matite veins. An opencul has been put in along the face of 
a pegmatite dyke 6ft. thick which underlies at a low angle to the 
west. The under surface of the dyke contains a foot or two of a 
mica and tourmaline rock which carries tin, many large crystals of 
which may be seen in it. The total output of dressed ore from this 
lease is 2.95 tons, valued at £348. 

Tinstone, M.L. 89. — This adjoins the Commonwealth M.L. on 
the east. It lies in the heart of the main range, and is drained by 
the two important tributaries of the Two-Mile Creek. A steep 
ravine in which the northern branch flows has been worked in a 
more or less desultorj' fashion for the detrital tin it contains. The 
lease is occupied by typical iron-bearing quartzites, intersected by 
six distinct pegmatite dykes. One of these, which passes into 
MX. ?5, is composed maiiilv of quartz and lepidolite, with a little 
•Ibite [64541. 
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The most 8uQth0rlj working on the property w an openciit near 
the western extremity of a peomiatite dyke 2ft. thick, which eon- 
tin ueB round the slope of the hill to a point above the mouth of the 
main tnnnel. It nnderlies in the opencnt at an angle of 35 degrees 
to the north-westy and on the footwail earries a narrow vein of 
almost solid crystalline tonrmaline^ with which is associated a little 
quartz, mica^ and tinstone. In the main tnnnel a similar condition 
prevails, viz.: a p^matite vein, 2ft. 6in. wide, with, in this case, 
stanniferous veins of tourmaline and mica on both walls. An 
opencut on this vein some few feet farther west disclosed coarse 
tinstone associated with tourmaline. 

Up to the end of 1006 this lease yielded 3.60 tons of tinstone, 
valued at £360. 

Chamberlain, J/.L. S8. — This lies half a mile due south of the 
Commonwealth, M.L. ?5, and has produced 35 tons of lode tin, 
valued at £60. The tin lode on this ground was discovered by 
tracing the ore found in the creek up the side of the hill to the 
pn?seiit workings. The lease is in hi$di ground, occupied by iron- 
bearing quartzites, hornblende schists, and mica schists, traversed 
by pegmatite dykes. Operations have been confined to a narrow 
S-shaped dyke cut by two vertical faults. In an opencut near the 
northern boundary there is exposed a total thickness of 8ft. of roek, 
comprising a band of quartz three feet wide, with from 12in. to 
ISin. of yellow clayey rock, probably representing the felspathic 
portion of the dyke, and carrying some tin ore. Farther to the 
east the weathered pegmatite is about five feet thick, and carries 
eoan^ angular tin ore. A very good pocket of ore is said to have 
been obtained in this cut. Such pockets would appear to be asso- 
ciated with fanh^^ at the point of their intersection of the lodes. 

\\\ addition to the above-described leases, Quai-tz Claim No. 7 
produced during 1006 a total of 0.15 tons of lode tin, valued at 
CIS. Of other leases now held but not yet reporting any output of 
ore to the Department, the following few particulars are avail- 
able : — 

M.L. 110, immediately north of M.L. 93. The creek has been 
worked for stream ore, whilst lode tin occurs in a micaceous dyke. 

M.L. 133 (late M.L. 94) adjoins northern boundaries of M.Ls. 
9A and 127. Detntal tin has been obtained from two creeks. Ore 
has been loeated by tunnelling in a lode about three feet thick, com- 
posed largely of museoivite and tonrmaliiie. 

M.L. 117 lies immediately west of M.L.S. 84 and 93. An open- 
eut disclosed a dyke 40ft. to 50ft. wide, and composed of quartz, 
orthoelasey and albite. Coarse tin occurs along both walls of the 
dyke, and a little shows in the mass of the dyke itself, which passes 
to the south into M.L. 84. Some tons of tin ore were said to have 
been obtained from this opencut by an early pro^pectbrl 
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The total output of ore from Wodgina proper canuot be stated, 
as the official records include with it ore obtiUued from Staniiam 
and Mill's Find. The total output of the entire district up to the 
end of 1906 has been 77.00 tons of black tin, valued at £7,494. 

i 

STANKtTM. 

Stannuniy or Eastern Creek, lies about eight miles south of 
Wodgfiiia, on the same range, and was the soene of the first du dis- 
covery in this part of the country. 

The geolo^cal structure of this field is similar to that of 
Wodgina. Granite plains oeeupy both aides of the range^ which 
IS itself composed of g^i^eenstones and greenstone schists with aaso- 
ciated ferruginous quartzites, etc. The greenstones have been pene- 
trated by a large intrusion of a typical acid porphyry, and later 
still both porphyry and greenstones have been cut by pegmatite 
dykes. 

Of the two leases taken up at Stannum only one, viz. : M.L. 
77 has, according to official data, yielded any tin ore. 

The total output of the locality is submerged in that of 
Wodgina. 

Stannum, M.L. 77.— About two-thirds of this lease is occupied 
by greenstone echistSy the remainder by intrusive porphyry, whilst 
a large pegmatite dyke with several branches passes through the 
leai<e from north to south. One of the branches has been followed 
down from the surface, and also cut in a vertical shaft. The 
second branch in the lease is a foot thick where it has been opened 
up, and shows tin in the faces. The main dyke has also been 
worked. It is a foot thick at this point, and contains coarse tin 
ore. It is composed largely of quartz and tinstone, with a little 
albite and mica. A large alluvial flat in the north-west corner of 
the lease has been stripped to a depth of 3ft. or 4ft., and a large 
quantity of clean angular tin ore obtained from it. 

The total output of this lease up to the end of 1906 is 6.10 
tons, valued at £461. 

On M.Ls. 79 (Stannum North) and 80 (Comet) tin-bearing 
dykes of the usual type have been located, but neither lease is 
credited with any output of ore. The lack of crushing facilities 
in the district is doubtless .responsible for this. 

MILLS FIND. 

This small Held lies about six miles south-east of Stannum. on 
the fiame line of count rv. Seme stream and lode tin recovered 
from M.L. 112, Bngbt Star, and other ground, is included in the 
returns from Wodgina. 
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This b the oldest and most important tinfieid in the State, 
having been responsible up to the end of 1906 for a total output 
in 18 years of 5,585.70 tons of black tin, valued ift £367,605. 
It is dtnated in the Blackwood Ranges, in the extreme south-west 
corner of the State, where the abundant supply of timber and 
water are of great value in mining and ore dressing. 

Tlie geological structure of the field is as follows: —The tops 
and slopes of the ridges are covei*ed by a thin compact capping 
of laterite, consisting of a mixture of bauxite and limonite, the for- 
mer u^^ually predominating. In places a very pure iron ore is found, 
and has been largely used by the Fremantle Smelting Company as 
flux. This laterite is due to the concentration at the surface, by 
ei^illary upward movement of water solutions, of the alumina and 
iron oxide leached out from the lOHideriying crystalline rocks. Im- 
mediately below the laterite these rocbi are represented by eiays 
(leached rock), formed in aitu, and these gradually pass into the 
ciystalline ground rock. The main mass of the latter is granite, 
foliated in places, and outcropping in the steep sides of tbe 
numerous gullies. It is typically coarse-grained and mioaoeous. 
Dykes of greenstone, in places altered to hornblende schist cut 
through the grranite. Two samples of the uncrushed rock, one 
[7000] from Loc. 991, the other [5198] from Bunbury Gully, are 
both bronzite^iabapes composed of plagioclase, augite, bronzite, 
hornblende, and ilmenite. The primary ore bodies appear to be 
either (1), highly foliated bands of granite (shear zones similar in 
structure and origin to the auriferous greenstone lodes of Kalgi^or- 
Ke) impregnated with secondary cassiterite, topaz, tourmaline, 
etc. ; (2), albitic pegmatite veins or dykes ; (3), quartz-tourmaline 
veins or dykes. Some veins also of these types exist which are 
not tin-bearing at all. 

The secondary ore deposits are of two types (1), Residuary 
deposits, including laterite and residuary clays and sands, repre- 
senting rock decomposed in situ, and in which angular ore occurs 
in its original position. These are of minor importance. (2). 
True alluvial deposits. The swampy fiats and uaircwer stream 
hPiU are filled with a very variable thickness of true alluvial 
u»aterial. Sometimes the alluvial ore is buried to a depth of 50ft. 
or 60ft.. and in places is of sufficient age to have become consoli- 
dated into a hard conglomerate. Mostly, however, the alluvial is 
under 20ft. deep, and is composed of loose sand, clay, or low level 
laterite gravel. It is deposits of this nature that have yielded by 
far the greater portion of the tin output up to the pre^nt. Within 
the last two years, however, more attentk>n has been paid to the 
lodes, and each mouth sees the addition of more mines to the list 
of tlidse producing lode ore. 
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The detailed description of the mines is best studied in con- 
nection with the drainage system of the district. 

Dumpling Gully, — This is the northernmost watei^shed, and in- 
cludes an .area bounded by lines running roughly south-south-east 
from the railway station to M.L. 388, east of the township ; thence 
west to jJorilup Brook, which rises at the head of Dumpling Gully 
at an e!evaticn of about P50ft. Tlie upper part of the Gully is 
occupied by a wide alluvial slope, passing upwards on either side 
into laterite. Farther down the valley becomes narrower and steeper, 
aud granite appeal's on either side of a narrow stretch of alluvium, 
tlie former passing under the ubiquitous laterite a little way up the 
slope. A narrow belt of alluvium bounded by granite appears also 
in Gibney's Gully, an important tributary of the main gully. 

The most northerly woiicings in Dimipling Gully were within 
a few chains to the west of the railw&y station. Here there were 
2ft. or dft. of laterite (conglomerate) passing down into sand, and 
this at a shallow depth into granite. The sand has yielded good 
prospects of anguLir tin {1281] which must hare had a Irral origin. 

M.L. 2l8, W,A, Mt, Bischoff (20 acres).— This lies immediately 
South of the North Greenbnshes township. Specimens of ore [688, 
689] from this lease consist of a hard ferruginous conglomerate 
can-ying a considerable ampunt of fine and coarse sub-angular tin- 
stone. A third specimen [690] appears to be a much weathered 
granitic rock caiTjing a little coarse angular tin ore. 

Previous to 1905 this lease yielded 188.35 tons of black tin. 
valued at £11,605. Since that date it has been held by the 
Wpstralian Stanneries and the Greenbushes Development Company, 
ind the returns lumped with those from other leases. *SV^ below, 
under M.Ls. 21)5 and 35.* 

Claim 671 (4 acres odd).— This lies immediately east of M.L. 
218 ; the official records show an output during 1906 of 0.54 tons, 
£49. 

M.L, 394 (154) North Junction (20 acres).— Near the wpslerly 
comer of this, imder 5ft. of laterite, two shafts exposed a coarse 
micaceous granite carrying tin. During 1006, thi«a lease reported 
0.05 tons of stream tin and 0.10 tons of lode tin, of a total value of 
£17. 

M.L. 35, Horan's (12 acres) and MX. 169. (20), Hcran'a No. 1 
North (15 acres). — These are now held by the GreenbuBhes Develop- 
meat Company^ together with M.Ls. 218, 272, 287, 296, 375. 395. 
They were preWously owned by the Westralian Stanneries, and still 
earlier iprere independently held. Previous to 1905, M.L, 35 pro- 
duced 1SS.35 tons of dressed ore, valued at £11,605. 

3fX. 295, W.A. Mt Bischoff No. 2, Ltd. (14V2 fl^^res approx.)— 
Now the only lease held by the Westralian StannerieSj Ltd., which 

^ ^ ^ , _ , If- ^ . ■ . . . . ■ . ^^- - ._ . ^ _ T I - ■ 

* Vide latrodnctlon, pag« 16. 
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once included M.Ta 1, 35, 169, 218, 221, 228, 272, 287, 292, 295, 
299, 310, 347, and 353. 

MJj» 470, Little Wonder (8 acres approx.).— Includes old 
ailnvial claims 760 and 767, and is held by the Nickel-Kramer Tin 
Mining Co., Ltd. This company holds also M.L. 471 and has 
already erected or in process of erection, a considerable amount of 
crushing and concentrating machinery. In addition, they are re- 
ported to contemplate the working of much of their j>roperty by 
dredging, having purchased the dredge once used to work the allu- 
\TaI at Coolgardie. The stanniferous material on M.L. 470 consists 
of wash and hard ironstone conglomerate. The output during 1906 
was 8.36 tons of concentrates, valued at £900. 

M.L. 375, Glasgow (20 acres), lies a little North of Greenbushes 
township, and covei*s part of the gnnuid held previously as M.Ls. 
75 aud 1 12. A lode said to be 5ft. wide ha.s been sunk on to a little 
depth. Of two specimens of lode stuff presented by Warden 
Geary to the Museum in 1905, one [6517] from near the surface is 
a pegmatite composed mainly of albite with tourmaline, quartz, 
muscovite, garnet, and a considerable percentage of tin ore ; the 
other [6518] from a depth of 30 feet is a quailiS-tourmaline rock 
with bat little tin. Some very angular ore [2019] collected in 1900 
assayed 66.3 per cent, metallic tin. This lease has been reported 
:o yield up to the end of October, 1906, when it became part of 
ttie Greenbushes Development Company's property, 1.54 tons of tin- 
istone, valued at £150. Of this, 1.39 tons were obtained from 206 
ions of lode stuff. 

M.L, 337« Oloilstone (5 acres), is held in conjunction with Claim 
706 (2 aei^es). It includes part of old M.L. 78, and adjoins the 
townsliip on the north side. Output: — 

To end of 1905 ... 24-18 tons ... Jei,912 
1906 S-OS „ ... 821 



Total 32-21 tons ^,788 



MJj. 296, Central (39% acres).— Output of ore (alluvial) :— 

To end of 1906 ... 4315 tons ... jed.573 

1906 ... 5701 „ ... 6.166 



Total 10016 tons ^>728 



Claim 726 (2 acres appro}^.) is almost surrounded by M,L. 296.* 
Output:— 

1906 ... 6 81 tons ... .£603 

M.L. 406, Old Sport (5 acres) adjoins the south-west comer of 
Recreation Resene 2687. The output during 1906 was 0.60 tons 
of iode tin," valued at £60 from 105 tons of lode stuff. In his 
orij>:inal report on Greenbushes,/ the GoTeniraent Oeologist describes 
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tiiift loeality as a sandy flat flanked by laterite lisea, stanniferous 
granite -much weathered being encountered at a depth of about 12ft. 

Loc8, 289, 290 (once Bishop Gibney'e mine) occupies granitic 
and alluvial ground at the beads of two tributaries of Dumpling 
Gully. This property has been a most consistent producer from 
the earliest days of the field. In 1890 Mr. H. P. Woodward wrote 
of this property.* " The most extensive workings on this area, and 
those from which most tin was raised are situated about the middle 
of the area on the south side of a swamp, wh«'e close to an iron- 
stone ritlge a gravelly wash carries about ^Ib. of tin to the dish. 
Further iuto the swamp there is about 6ft. of sand, which Carries 
about loz. of fine tin to the dish Further to the west- 
ward, in a little gully, a gutter about 15ft. wide is being worked by 
a series of shafts and drives. In the sinking theie is from 5ft. to 
6ft. of gravel which is cemented above the wash, and here is from 
1ft. to 1ft. 6in. in thickness often carrying pieces of feiTugiuous 
sandstone very rich in tin, the whole wash yielding close up to lib. 
to the dish." 

The rock underlying this ground is a coarse granite. 

The total output credited to these two blocks by the Statist to 
the Mines Department is:— 

To end of 1«X)5 ... IIISG tona ... je9,155 

1906 ... 108-75 „ ... 11,110 



Total ... 220 61 „ ... £20,:i»5 



This is no doubt considerably short of the real total owing to 
the fact that the statistics have only been kept in detail for a few 
years past. 

M.L, 361, Boronia (20 aeres).— This lease is situated at a con- 
siderable distance from any other mine, except Claim 727 which 
adjoins it. It lies about IVi miles north-west of Loc. 289. Its 
output has been:— - 

To end of 1005 ... 505 tons .. £4m 

1906 ... 6*87 ., ... 6S8 



Total ... 11-42 ^1,044 



Many other alluvial claims and leases are held and have been 
held in Dumpluiff Gully, but none are credited with any output of 
?)!« during 1906, except those described above. 

Williams' Claim, which was the most productive of all in the 
early dayi^ was situated close to the road in the vicinity of Reser^'e 
1929, the wash was from* 1ft. to 3ft thick and was covered by laterite 
and ferruginous sandstone. 



* Anxtnal General Beport ior the year 1890, by H. F. Woodward, Goveranient Geolo- 
gist. Perth: By AnibOflAiw Ufl. 
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Spring GuUy. — lies to the sonth of Dmnpling Oully, and like 
it fails to the west into Norilup Brook on a slope of about 20(tft 
to tiie mile. It is, ronghiy, two miles long and one mile wide, and 
bag from the first been the sc^ne of considerable mining activity^ a 
very large amount of aUovial tin having been found within its 
lionndaries. 

The head of the main channel is on Claim 606, at the south- 
east corner of Loc. 290. After running in a south-west direction 
for three-quarters of a mile it is joined by a second channel from 
the south-east, which rises in a large ti-tree or paper-bark swamp 
lying to the north of M.L8. 313 and 314. The valley then runs 
vest to Norilop Brook through granite covered oh the rises by 
latehte. About the middle of the Spring Qully Claim an im- 
portant branch, MulHgans Gully, comes in from the north. Most 
of the tin in this valley has been won from the main stream, Mul- 
ligan's Gully, and the area between the two, which is covered with 
laterite, at times tin-bearing and covering wash dirt and soft stan- 
niferous granite veins. A little alluvial tin has also been obtained 
from the southern tributary and the swamp at its head. On the 
ridge forming the eastern boundary of the gully several well- 
defined lodes have been located, see accounts of the Dixie and other 
mines below. It is doubtless from these and from the stanniferous 
veins in the vicinity of Locs. 289 and 290 that most of the alluvial 
ore has been derived. 

3f.L. 471, Mt. PUasant (40^,2 acres approx.),— Includes old 
M.L. 244 and Claim 652. Held by the Nickel Kramer Tin Mining 
Co., Ltd. The tin-bearing material consists of a wash and an iron- 
stone conglomerate requiring crushing. It has been worked on a 
small scale for many years by opencuts, and by means of 40 or 50 
shafts, which reached bottom at from 15ft. to 30ft. The recorded 
output from this ground is :— 

Toendof 1905, M.L. 24k ... 36-45 tona ... je2,99o 
1906, M.L. 244 ... 785 „ ... 801 

1906. CI. 652 ... 1-65 „ ... 156 



Totel ... 45-85 „ ... ^63.951 



Claims 608 (22 acres) and 700 (32^/^ acres).— These lie imme- 
diately below M.L. 471, occupying the head of the main channel 
of Spring Gully. Outputs : — 

1906— CI. fi08 21-90 tons ... ^62,083 

01.700 68S5 ., ... 5,928 

Claim 318 (28 acres approx.), known as the Old Spring Gully, 
or Sinclair's Claim.— This is one of the oldest and most productive 
alluvial claims on the field. It occupies a narrow strip of the main 
gully for a length of % mile. The deposit in this claim conaiats 
of two distinct portions, an upper or " free dii-t," and a lower, or 
"stiff clayey dirt." The former was loose and gravelly, being 

(3) 



eomposed of fine and coarse quarts [694, 695] of a somewhat violet 
tinge^ and ^anuUr structure very typical of Greenbushes. It was 
from one to tkiree feet thick, about 18 to 20 yards wide, and proved 
exertion ally rich in tin. The latter consisted largely of a stiff 
white clay [1633] containing irregular bands of fine cassiterite 
associated with garnet, zircon, toumialiue, and gahnite (zinc spinel) 
in irregular grains and well-formed crystals of all shades of green 
[607]. Occasional small pieces of metallic tin are found in the 
wash. These have probably been reduced from surface ore during 
bush fires. In 1890 Mr. H. P. Woodward reported of this claim:— 

'^ The wash. . . .carries about lib. of tin in the dish. In some 
places in the head of the gully very rich pockets of wash are met 

with from 6ft. to 10ft. in depth Up to the present about 50 

tons of tin have been sent away, and about as much more will be 
washed out this wiater. It is a wonderfully rich claim, and about 
the easiest to work on the whole field." 

Mr. A. Gibb Maitland considers that a lar^re proportion of 
the stream tin in this claim was derived from the tin-bearing granite 
about the head of Mulligan's Gully. 

Of the actual output of this claim no complete record has 
been kept ; the following figures appear to be the only ones avail- 
able : — 



Previous to 18U9 


ft « « 


40 00 tons 


... .£1,600 


1899 ... 






21-75 „ 


2,065 


1900 ... 






No retama available. 


1901 ... 






7-86 tons 


.£386 


1902 ... 






6-45 „ 


368 


1903 ... 






14-82 „ 


1.041 


1904 ... 






17-80 „ 


... 1,277 


1905 ... 






30 95 „ 


2,786 


1906 ... 






23-35 „ 


3,518 



Total ... 161-97 „ ... JBl 1,991 



Claim 758 (6 acres approx.) is situated in Mulligan's GKilly. 
Output— -1906, 0.40 tons, £43. 

itf.L. 387, Stanhope (10 acres). — On lower end of south branch 
of Spring Gully, includes part of old M.L. 87, Sinclair's. Output— 
1906, 6.53 tons, £704. 

Claim 684 (4 acres approx.) is on the north end of Paper- 
bark Swamp. 

In addition to the leases and claims mentioned above, the 
whole of the lower part of Spring Gully and the valley of Norilup 
Brook is held under lease or claim. No output from these havings 
been recorded during 1906 no further reference to them here is 
deemed necessary. 

Cotcan Gulhf, south of Sprini? Gully, is drained by Cowan 
Brook and its tributary, Moulton Bi*ook, both fiowing west and ulti- 
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mateiy entering Norilap Brook. The upper parts of these streams 
are occupied by broad swampy flats surrounded by Utente covered 
rises, but like the others in the district as they proceed farther west 
they run in comparatively narrow rocky channels. Tin mining ap- 
pears to have been largely confined to the upper portions of the 
valley. 

M,L. 41G (313), Battlers Hope (20 acres).— Situated at the 
head of Moulton Brook. This lease was reported on by Mr. A. 
Montgomery in 1903. He found that a shaft at a depth of 93ft. 
had cut a deep lead, the wash being 15in. thick and composed of 
elay and sand carrying a little tin and numerous large and well- 
rounded boulders of quartz, greisen, mica schist, etc. The bottom 
dips at a low angle to the north-west. The lead was driven on 
where struck but was too poor to p%y working. The lease has 
never been on the list of ore producers. 

CUnm 759 (4 acres approx. ) on Moulton Brook, a little west of 
M.L. 416. Output— 1906, 0.30 tons, £26. 

MJj. 357, Aurora (48 acres) is at the head of Cowan Brook, 
and is held by the Greenbuslies Consolidated Tin Sluicing and 
Mining Company. Output (alluvial oi-e) :— 

To end of 1906 ... 21*83 tons ... £iJR2e 

1906 ... 40-40 „ ... ^300 



Total ... 6173 „ ... Je5.626 



Claims 705 (3 acres) and 734 (8^ acres approx.) lie imme- 
diately north of M.L. 357. Output: — 

CI. 706 ... 1906 ... 5-80 tons ... -£571 

CL 734 ... 1906 ... 180 „ ... jei67 

Bunhury Gully.— This valley which rises a short distance to the 
south-east of the town falls to the south-sonth-«ast at the rate 
of about 250 feet in the mile, and with two branch gullies 
running from the west has been the scene of considerable 
activity ever since Stinton's first discovery of tin ore near 
the present Qovemment Battery. Within this valley tin ore 
has been obtained from lodes, from deep leads, and from more or 
less shallow alluvium. The stream ope here is not so pure as in 
the valleys previously described, lodes and leads carrying tantaUte 
and stibiotantalite having been located at the head of this valley, 
and these minerals contaminate all the dressed tin to a greater or 
less extent. Near the head of the valley a little water-worn gold 
has frequently been encountered in the tin concentrates. 

M,L. 369, Enterprise (14^ acres approx.) lies on the main road 
near the head of the gully. It includes a small p)ortion of old M.L. 
140, Acme. In Pecember, 1905, Mr. W. D. CampbeU reported on 
this lease \vhkh is chiefly interesting as being a producer of tanta- 
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littt 06 well as tin oro. A more complete deaoription will therefore 
be found oa page 113. Onipttt of tin ove— 1906, 2.50 tons, £177. 

Claim 781 adjoins Resenre 1381, Greenbnshes Well.— Speaking 
of this ground in 1900, the Government Geologist says:— '^ A diaft 
has been pnt down to a depth of abont 12ft. The sinking exposed 
4ft. of modem alluviimi, and the remainder a kaolinic rock with 
white mica and toormoline; the rock is evidently a decomposing 
granite. A few yards to the west of the lower slopes of the valley 
a 9ft. shaft discloses an ironstone rubble of about 4ft. in thickness, 
resting upon decomposing granite." 

Output during 1906, 0.35 tons, valued at £35. 

Claims 712 and 762, worked in conjunction, lie just south of the 
Greenbnshes Well. Speaking of this part of Bunbury GuUy in 
1900, the Government Geologist says*:— "Two vertical shafts of 
about 30ft. in depth are connected underground. In the workings 
a well-marked * tin floor ' underlies at a comparatively low angle 
to the west. The material forming the ' floor ' locally spoken of as 
Vash' is about 2ft. 6in. in thickness, and consists of mica, quartz, 
a little tourmaline, and tin. The deposit in all probability repre- 
sents the decomposed portion of one of those tin-bearinjr veins by 
which the granite is reticulated. The most south^ly shaft on the 
claim, at a slightly lower altitude, has a depth of i^ut 20ft. and 
the * wash ' only about 1ft. in thickness." Output- 1906, 9.55 tons^ 
£905. 

Claim 738 (5^^ acres approx.) is immediately south of Claim 
762. Output-1906, 4.87 tons, £471. 

M,L, 410, Tairua, includes part of old ALL. 124, Killaroey, 
and is situated on the laterite ridge east of the Greenbuahes Well. 
A lode has been worked in this property yielding, during 1906, 1.49 
tons of black tin, valued at £165. 

3f.L. 389, Esperance Hill (10 acres) includes part of old M.Ls. 
124, Killamey, and 61, Yarana, and joins M.L. 410 on the south- 
west. During 1906 this lease produced a little lode tin, viz., 0.15 
tons, of the value of £15. 

MX. 401, Na Desperandum, during 1906 treated 137.2 tons of 
lode stuf! for a yield of 0.98 tons of tinstone, valued at £104. 

J/.L. 382, Dreamland (10 acres), includes part of old M.L. 61, 
Yarana. A tin lode running in a north-west direction has been 
described as occurring under a cover of 3ft. of cement. This lease 
has ^nelded:— 



To end of 1906 ... 
1906 ... 


• • • 

• ■ • 


182 tons 

•85 


... 

« ■ . 


jBiae 

91 
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*•« 
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«•* 


Jtam 
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M.Ls. 73. King Tin (iate Nelson); 271, King Tin North (late 
Pioneer) ; and 233, King Tin South. (Total area, 40 acres.)*- 
These leases are now worked together, but in the i>ast were oaee 
worked separately, and later M.Ls. 73 and 233 in conjnnetioa 
as the Nelson leases. Describing this area in 1900, the Gtovem- 
fflent Creologist says : — '^ On Kramer's Claim a vertical shaft 34ft. 
in depth intersected a decomposed tin floor of from three to fonr 
feet in thickness.The floor has a gradual dip to the south-west. 
The deposit is very rich in tin, the ore being often rounded or 
Bubangul&r [12B3j. In that portion of the property which lies 
close to the bank of the gully, very sharp bright angular tin [1284] 
oecnrs at a very short distance below the surface. The ore must 
have been relei^ed from its parent source not far from where it 
is at present found." 

Recorded output from these leases: — 

To end of 1905, M.L. 73 2240 tons ... ^1,675 

M.L. 271 1*84 „ ... 117 

1906,M.L*a73,271, 233... 8 42 „ ... 789 

Total 82*66 tons ... i!2.681 



M.L. 147, Haphazard (20 acres).— In 1900 the Government 
Geologist noted the occurrence of a lode on this property under 
three feet of cement. The strike was north-west. A small amount 
of lode tin (O.OS ton) was recorded as obtained during 1906. In 
other parts of the property the residuary sands and gravels have 
been worked with fair results. Some low-grade concentrates were 
found to be composed largely of quartz, garnet, limonite, magnetite, 
tantalite. zircon, and ilmenite, in addition to cassiterite. Output: — 

Toendofl9()5 ... 7*78 ... ^8468 

1906 .. -OS* ... 8 



Total ... 7-86 ... ^76 



M.L, 393, Lost and Found Sorth (includes part of old M.L. 

146, Glencoe).— The Government Geologist's map of Greenbushes, 
issued in 1900, shows a lode in this lease parallel to that in M.L. 

147. Lode tin was reported as being raised in 1906. Reported 
output:— To end of 1905 (t). 1906, 0.73 tons,** £85. 

M.L. 374, Lost and Found (includea part of old M.L. 56> 
Amanda).^ Mr. W. D. Campbell visited this lease in December^ 
1906, and reported :— 

"Here a shaft 54ft. deep in kaolinised granite has been sunk 
00 a lode composed of four veins or bands of about five inches each, 
in a total width of fonr feet^ having an underlay of about 25 
<i«grees to the east, and a strike of 40 degieee. The formation is 

imeifiaie, and slightly ferruginous in places ; no lode mining has 

~ 11 I ■ - .1 .1 ■ . ■■ .1. — ■ ■ ■■ 

* Froui 2-1 tons lode atnif. ** WtomM totn at lod« vMt. 
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previously been done here. This formation carries crystals of tin 
C6516] and tourmaline, and resembles the lode in the Cornwall 
lease.** I was informed by Mr. Andrew that in the lead of tin- 
wash near here a solitary specimen of gold was found, weighing 
IVsgrs., at 24ft. depth." 

Output : — 

To end of 1006 ... 0-75 tons ... ^870 

1906 ... 0-66 „ ... 632 



Totals ... 6'40touB ... jBTOS 



Claitna in Elliott's Oully.— This gully is a branch of Bunbury 
Gully, entering the latter near M.L. 374. A good deal of prospect- 
ing has been done along this valley, the walls of the watercourse 
being composed of the laterite which forms the bulk of the water- 
shed. A true deep lead apparently exists in this valley, and has 
been exploited to a considerable extent. 

Claim 219A. (8 acres).— This is Elliott's old claim described 
in 1900 by the Government Geologist in the following terms : — 
" A great deal of work has apparently been carried out upon the 
property at different times. The main working shaft is situated 
near the northern bank of the gully, and has been carried down to 
a vertical depth of slightly over 50ft. To the top of the wash is 
50ft. The * wash ' is a very coarse conglomerate with a very large 
proportion of flat-sided boulders, cemented together in part with 
oxide of iron [1239.1^0]. Tin shows freely in the different 
portions of the conglomerate. The average thickness of the deposit 

is about two feet the floor upon which the deposit rests 

dips at a low angle to the south-east. Directly overlying the con- 
glomerate is in places a fairly extensive deposit of white gritty 
sand, which contains detrital tourmaline." Just to the south of 
Elliott's shaft an opencut showed 12in. to 18 in. of coarse wash at 
a depth of six feet under yellow surface sand and ferruginous con- 
glomerate. The output of this elaim daring 1906 was : — ^16.60 tons, 
£1,639. 

Claim 710 (8 acres approx.) is immediately west of Claim 219 A. 
Output during 1906 :— 2.10 tons, £199. 

Claim 683 (6 acres approx.).— Includes old claims 662 and 
682. Lies south of claim 219A., and east of Claim 710. Output 
during 1906 :— 2.70 tons, £255. 

Claim 748 (1 acre approx.). — On west side of M.L. 233. Out- 
put during 1906 :— 1.44 tona^ £136. 

Claims 779, 776, 789, 752, 753, 776, and 774 are close to tfae 
Government Battery site at the junction of Elliott's and Banbury 
Gvillies. Tri ttjs first found on the field hereabmitp, nnd at tV 



4^)6 tons of lode stuff crushed during 1906 jieliod 5'C5 tons of tiastoiae, Aqusl to 0*91 
cent, of metallic tin in the orLfiaal ore. 
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present time very extensive alluvial deposits are being worked on 
several of these claims. Outputs during 1906 : — 



CI. 779 


60 tone 


• • 


^2 


775 


10-66 „ 


a • • 


99] 


789 


0-77 „ 


• • « 


79 


762 


8-60 „ 


• • • 


821 


753 


7-20 „ 


■ ■ • 


786 


776 


0-30 ., 


• • • 


30 


774 


0-75 „ 


« » • 
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Chime 771, 695, 746, and 750 are in Westralia Golly, a second 
tributary of Bunbury Gully, entering from the west a little further 
south than Elliott's Gully. These claims lie to the east of Hester's 
Spring (Res. 1382). The Government Geologist, in describing 
this locality in 1899 says : — ** The vicinity of Hester's Troughs has 
been the scene of vigorous prospecting. The higher ground to the 
south of the tix)nghs is covered with the ferruginous conglomerate 

This deposit prevents an examination being made of the 

underlying rocks, a difficulty which, however, has been partially 
overcome by the prospecting operations. What is known as' Wright's 
shaft. . . .on the rising ground to the south of the troughs had been 
carried down to a depth of 28ft. vertically below the surface. The 
sinking showed : detrital conglomerate, 5ft. ; sharp gritty sand, 
9ft.; tin -bearing wash, 1ft. The bottom has a slight underlie to 

the north-east In the vicinity of the shaft several very large 

pieces of angular tin, one weighing about 3lbs., have been discovered 

the tin cannot have travelled far from its parent source. 

On the flat ground to the north several excavations have been made, 
and they all unite in giving what is practically a uniform section, 
which consists of from 2ft. to 3ft. of peaty soil, succeeded by a 
very variable thickness of white gritty sand, carrying various pro- 
portions of mica and tourmaline." In 1900 the Government (Geolo- 
gist described tin lodes as occurring to the south of Hester's Spring. 

The output diuing 1906 of the four claims in this vicinity 
was:— 



CI. 771 


035 tone 


J837 


695 


0*60 ., 


60 


746 


11-85 „ 


.. 1,176 


750 


13*70 „ 


1,397 



The last-named claim is the southernmost producing property 
on the 6eld. 

Salt Water Gully and Main Ridge.— The leases along the main 
ridisfe forming the watershed between Norilup Brook and its tribu- 
taries and the upper portions of Hester's Brook are conveniently 
considered in conjunction with the deposits in the latter valley. 
The ridge, which reaches a height of 900ft. above sea level is 
covered with laterite beneath which in the granitic rocks, several 
important lodes have been worked. 

Salt Water Gully, through which Hester's Brook flows, rises. 
to the south-east of the railway station and falls to the south-s^ 
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east. It receives tliree tributaries from the west. The first (Scan- 
dinavian Gully) begins a little north of M*L. 116 ; the second 
(Floyd's Gully) rises in M.L. 383 ; the third (KeUy's Gully) in 
M.L. 182. Tin ore has been obtained from the main gully and all 
three branches. Laterite covers the higher ground in this water- 
shed, but granite and gneiss i^pear at the surface in the lower 
parts of the valleys. 

Claim 792. —At the head of the main valley, between the race- 
course and quarry reserve 6714. This isolated claim has yielded : — 
1906, 0.45 tons, £44. 

Claims 744 and 782. — To -the south of the racecourse, at the 

head of the first branch of Salt Water Gully. Output during 

1906 :- 

CI. 744 ... 1-47 tons ^144 

782 ... 017 „ ... 17 

M.L. 388, Dixie (24 acres).— On the laterite ridge immediately 
east of the town. It includes part of old M.I-fi. 71, Jeffery, 156, 
Xew Zealand Syndicate, and 104, New Gninea. A lode is being 
worked in this property of which specimens from a depth of 120ft. 
are in the Departmental Museum [609B]. These show that the 
lode is a pegmatite vein, composed largely of aibite, with lesser 
quantities of quartz, tourmaline, muscovite, garnet, and eassiterite. 
Its average grade can be gauged from the fact that 239 tons crushed 
during 1906 yielded 1.92 tons of tinstone. The output of this lease 
has been :•— 

To end rif 1005 ... 0-52 tons ... je42 
19U« ... 212 „ ... 247 



Total 2-64 .. ... JB289 



M.L, 422, Cornwall Extended,— This lies between M.Ls. 38R 
and 356, and inchides part of old M.L. 51. During 1906 it yielded 
0.25 tons of lode tin, valued at £25. 

M,L, 356 (40), Cornwall (20 acres).— This is one of the oldest 
leases on the field, and was the first upon which a distinct lode was 
opened up and worked. As far back as 1900 a shaft 120ft. deep 
had been sunk to cut the lode. Shafts and crosscuts have shown the 
country to be chiefly granite and hornblende-biotite schist (altered 
bronzite diabase ?) [66143, whilst the lodes are pegmatite veins 
of variable character. The constituents of these veins are quartz, 
aibite, muscovite, tourmaline. At times they are strongly foliated 
[687]. Mr. W. D. Campbell writes of this property in December, 
1906* :- 

"The old workings .comprised several shafts from 60ft. to 120ft. 
depth on the various lines of lode, of which there appear to be 
four in number, striking about 161 degrees, with a wasteriy imder- 
lay of 84 degrees. The two western lodes at least are in decom- 

* AnntM^ Beport Geological Surrej for llKtt, p. 18. 
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posed granite, and either one or two of the easteiTi lodes ai^e pro- 
bably in the dark mica acbist [6514] showing iu the dump of the 
120ft. shaft Very little stoping appears to have been done by the 
past owners The present ownei's have been stoping and driv- 
ings from the old workings at 60ft. to the surface of the decomposed 
TQck, which is overlaid by about 7ft. of tin wash and gravel. They 
state that they found rich patches of ore. They have also sunk 
several minor shafts with drives and stopings, and have been well 

satisfied with the mine I inspected part of the woricings down 

to 50ft. depth the lodes are somewliat sinuous, and vary from 

ISin. to 5ft. in width, and are approximately parallel, though pro- 
bably not all continuous through the lease.'* 

A typical sample of slightly foliated ore [1946] composed of 
albite, tomnmaline, mica, quartz, and tinstone, and collected from the 
dump of the 120ft. shaft, assayed 1.79 per cent, of metallic tin. 
Three bulk samples of similar ore raised in 1900 assayed res- 
pectirely 0*65 per cent., 346 per cent. [1909], and 1 09 per cent. 
The 495 tons of lode stuff crushed during 1906 yielded 5.38 tons of 
tinstone, equal to 0.76 per cent, of metallic tin in the original ore. 

The recorded output of this lease is :— 



1902 


4*1 4 tons 


^50 


1908 


4-93 „ 


349 


1904 


. 2-33 ,. 


16:? 


1905 


11*30 „ 
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1906 


5-38 „ 
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M.L, 300, South Cornwall (20 acres). — Lies to the west of 
M.L. 356, and includes old M.Ls. lOl, 89, and part of 54. In this 
lease a lode parallel to those in the Cornwall has been worked, and 
near the surface yielded some of the richest lode stuff yet raised on 
the field ; see specimen [40601 in the Geological liluseum. Mr. W. 
D. Campbell writes in December, 1905 : — " The main shaft is 80ft. 
deep, and the lode adjacent is stoped from 63ft. to the surface for 
a width of 8ft. from the western side where the schist is more de- 
composed. There is a crosscut east for 78ft., which the owners 

state is tin-bearing all the way the country rock is mica schist. 

About 100ft. farther north the lode has been opened up by a 50ft. 
shaft, and is stoped from 50ft. to surface for about 250ft. in 
length.'' 

« 

Some of the richest ore from this mine [4660] was very nuca* 
eeous, being composed of pale-green muscovite, quartz, topaz, and 
f€ry coarse tinstone. A large specimen [7198] from a depth of 
130ft. recently received from this mine shows a compact somewhat 
banded lode composed mainly of albite, with quartz, tourmaline^ 
topaz, and cassiterite; 540 tons of lode stuff from this mine wef« 
crushed during 1906 for a yield of 4.25 tons of tinstone. 



The recorded output of this lease is :— 

To end of 1905 ... U*8i tons ... ^1.071 

1906 ... 425 „ ... 440 



Total .. 1909 „ ... i»l,611 



M,L. 383, Great Wonder (10 acres).— Covers part of old 
M.L. 46, CosgTove Consolidated, and lies south of the Cornwall, 
M.L. 356, and at the head of Floyd's Gully. During 1906 this lease 
reported 0.15 tons of black tin, valued at £12. 

Claim 770 (4 acres approx.). — On the north slope of Floyd's 
Gully yielded during 1906 a total of 0.80 tons of tinstone, valued 
at £80. 

Claims 745, 801 (includes old claims 725, 733, 736, 742, 751, 
and 693), 741 and 670 are in the bed of Floyd's Gully. Their out- 
put during 1906 was as follows : — 
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Claims 648 and 315 are in the bottom of the main Salt Water 
Gully, just below Floyd's Gully. Output during 1906 0.60 tons, 
valued at £57. 

Several recently unproductive leases and claims are situated 
in Kelly's Gully and in Salt Water Gully below the junction of 
the two. 

NANNUP (SMITHFIELD). 

In his Annual Greneral Rep(U"t for 1890, Mr. H. P. Woodward, 
then Government Geologist, states that the Greenbushes ^* line of 
tin-bearing country extends in a* north and south direction, and it 
has been found in places across the country as far north jis the 
Preston River, and south beyond Bridgetown."* In spite of this 
there is no record of any tin mining having been done outside the 
limits of the Greenbuslies Tinfield, as constituted in 1892, until 
early in 1907. On the 14th March in this year Messrs. G. Gough 
and W. 0. Smith applied for a reward claim at Nannup, or Smith- 
field, eight miles south-west of Bridgetown, and about twelve miles 
south of Greenbushes. 

Mr. H. W. B. Talbot, Geological Field Assistant, visited this 
find a few days later and reported:— 

^* The present workings are situated near the eastern edge of 
what is probably the same line of country as that which extends 
in a southerly direction from Greenbushes Tinfield. The geological 
features of the country surrounding the new find are very similar 
to those found at Greenbushes, and consist of crystalline rocks,** 
covering a very large area to the eastward, ferruginous conglomer- 
ate, ironstone gravel, and alluvial deposits. In several places there 

* Annual Q«nenil Bepon for tb« year 1890, hy Harry Poko Woodward, Government 
Qeoloipst, p. 46. PerlA : By Authority. 18P1 . ** QrauUe with dykea of diabaac. B.8.8. 
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are outcrops of pegmatite dykes, which for the most part strike 
in a northerly and southerly direction. These dykes are composed 
principally of qaartz and felspar ' (mainly albite, E.S.S.) ' with 
smaller qnantitieB of mica and tourmaline. There can be but little 
doabt that it is from some of these pegmatite veins that the alluvial 
tin found in the prospector's claim has been derived. The wash 
raised from the shafts in the prospecting area consists of boulders 
of quartz of the same type as that seen in the pegmatite dykes, and 
smaD pieces of tourmaline, embedded in a stiff white clay; and 
occasional pieces of undecomposed felspar were also found among^ 
the wash stones. The wash in the shaft accessible is tweke inches 
in thickness, and has a slight dip to the south-west. 

"Three-quarters of a dish of dirt washed in my pi^esenee 
yielded about half an ounce of tin oxide and seven or eight fine 
specks of gold. Underlying the tin-bearing wash there is a iiue- 
grained compact sand, showing numerous particles of mica and tour- 
maline. There appears to be no reason why another layer of wash 
should not be found under this sand, but in all probability a large 
flow of water would be struck before the whole thickness of sand 
was penetrated. 

" At Moriarty and Payne's Claim, about half a mile down the 
creek from the prospecting area, I washed a shovelful of dirt ob- 
tained from a thin layer of wash about two feet below the surface^ 
which yielded a few grains of tin about the size of a pin's head. 

^' The only other claim on which tin had been found at the date 
of my visit was on Heam and Party's claim, situated at the north- 
west comer of the prospecting area. On this claim a shaft is down 
20ft., and at the bottom there is a layer of wash about a foot tliick^ 
a dish of which yielded a small quantity of tin and a few specks 
of gold. The wash is of the same type as that in the prospector's 
shafts." 

A sample of the roughly concentrated tin ore from Grough and 
Smith*s claim, brought to Perth by Mr. Talbot, had a total weight 
of 31.3 grammes, and was composed of quartz, 9.10 grammes ; 
tourmaline, .35 grammes ; minerals with specific gravity over 3.3, 
21.85 grammes. 

This last (heaviest) portion was made up of cassiterite (4),* 
zircon (3), ilmenite (2), green isotropic mineral, probably gahnite 
(1), magnetite (1), gold (1), and rutile (1). On making a .sizing 
test the following results were obtained : — 

A. Diameter over ro m.m. 31'6 ^f^^ 

C17*l 



100 



*Tbe tgunm in bnckets geprotint th« reUtiTa qasiitittM of eaeb mineral present. 
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The greater part of the tinstone was in grades A and B. It 
formed altogether about 65 per cent, of the heaviest eonceutrates, 
equal to about two-thirds of an ounce to the dish. 

\ery little has been heard of this field since Maivh. 
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LEAD. 

The principal commercial ores of lead and their physical pro- 
perties are as follow : — 

GaiefUL— Sulphide of lead^ PhS. The commonest ore of 
lead : contains 86 per cent, of lead, and generally contains more 
or less silver. Lead grey, metallic, opaque, crystallised with cubic 
eleavage, or granular and massive. Soft brittle. Sp. Gr. 7.5 

CeruBnte. — Carbonate of lead, PbCO^. The second most im- 
portant ore of lead : usually found in the upper or oxidised por- 
tions of the lodes. Contains 77.5 per cent, of lead. White, grey 
or greyi^ black, transparent to opaque, crystallised, granular, or 
massive, soft, very brittle. Sp. Gr. 6.5. 

J.ii{)r2««t7e.— Sulphate of lead, PbSO^. Found in the oxidised 
portions of lodes. Contains 68 per cent, of lead. White, tinged 
with yellow, grey, or green ; transparent to opaqne: Soft and very 
brittle. Sp. Gr. 6.2. 

PyromorpWte.—Chlorophosphate of lead, Pb CI, 3Pb, P.O., 
not a very common ore, contains 62 to 75 per cent, of lead. Green, 
yellow, or brown. Translucent to opaque, resinous ; crystallised or 
massive. Soft, brittle. Sp. Gr. 6 to 7. 

Early History of Lead Mining in West Australia. 

The first discovery of lead in this State dates back to 1848, in 
which year lead-bearing reefs were discovered on the Murchison 
River ; q>eciniens from here were received in Perth in August, 1848, 
and on being sent to Adelaide for assay, were found to contain not 
only lead and copper, but also traces of gold, and one specimen the 
assayer certified as being extremely rich in silver. 

The Government immediately despatched a party to the lo- 
cality, under the leadership of Mr. A. Gregory, who reported : 
** Mr. Walcott brought in some specimens of galena, which proved 
to be abundant in the bed of the river." 

On the 20th March, 1849, the property was offered for public 
sale, and was bought by a Perth Company. The mine was named 
the '' Geraldine.'' Messrs A. O'G. Lefroy, G. Shenton, and R. M. 
Habgood were elected trustees of the Company, and Mr. W. Burges, 
superintendent. The property again changed hands in 1850, and 
the new eompany started to erect furnaces, and this year ore to the 
value of £55 was exported to England, and during the next few 
years many thousands of pounds' worth of pig lead was shipped. 

Several other mines were opened up in the Northampton dis- 
trict about this time, and some good ore was taken out. Practically 
all of these properties have now been abandoned iat a number of 
years. 

In 1872 rich lead and copper deposits are reported to have 
been dieeovered near Roeboume. 



78 



About 1871 lead ore was discovered at two places near Cardup, 
and from one of them, known as Herbw^'s Mine, a few tons of ore 
were raised. It would appear that this mine is the one at present 
being prospected under the name of the Mundijong Silver and Lead 
Mine. 

Some years after this lead ore was discovered at Uaroo and 
other Dlaces on the Ashburton Goldfields, and still later, near Derby, 
in the Kimberley District. Ore is at present being obtained in 
both these districts, but so far only ui a small way. 

The following is a list of localities from which lead ore is re- 
ported to have been raised :— 

Kimberley. — Narlarla Hills. 
North-\V e St.— RoehouTue, Uaroo, Westons. 
South-West.— Qer&ldine, Narra Tarra, Northampton, Oaka- 

gee, Muudijong. 

The following is a list of localities from which the occurrence 
of lead has been reported : — 



Division. 




Katoxe of oeeniTAittie. 


Kimberley... 


Panton River ... 


Galena in quartz. 


Do. ... 


Ivanhoe Station 


Massive carbonate ore. 


Do. 


Hall's Creek ... 


Galena in quartz. 


Do. 


Brockin»n'« 


do. 


Do. 


Buby Creek 


ao. 


Do. ... 


Ord River 


Galena in limestone. 


Do. ... 


Mt.Dockrell ... 




North-We«t 


Andover. 


Galena in quartz. 


Do. ... 


Gorge Creek 


Cerussite and galena in quartz gangue. 


Do. ... 


Hainiy River 




Do. 


Mt. DeCourcey... 


Massive galena. 


Do. 


Mt. Edith 


do. 


Do. ... 


Tambourah 


do. 


Do- ... 


Warrawoona ... 





Do. 
Do. 
Do. 
Do. 
Central 

Do. 

Do. .. 
Do. .. 

Do. 

Do. 
Do. 

Do. .. 

Do. 
Sonth-West 
Kucia. 



Whim Creek .. 
Yannarie River 
Horseshoe 

Nannine 

Coolgardie 

Comet Vale 

Rrliatonn 
Menzles 

Mnlline 

Mulwarrie 
Pinyalling 

Southern Cross. . . 

Wilson's Patch... 

Cardup 

Norseman 



j Cerussite in quartzose lode matter. 
Massive galena. 
Small pockets of galena in quartz reef. 

Small pockets of galena in auriferous 

lodes. 
Crocoisite (chromate of lead) in quartz 

reef. 
Galena in anrilerous quarts roef . 
Small patches of galena in auriferous 

lodes. 
Small quantities of vanadinite in auri- 
ferous quaiirz reef. 
Galena in auriferous quartz reef. 
Small quantities of vanadinite in quartz 

reefs. 
Small quantities of galena ia auriferoos 

quartz reefs. 
Small bunches of galena in quartz reefs. 
Massive galena. 
Small quantities of galena in auriferoUB 

qunrtz reefs. 
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Oeoeral Descriptioo of the varioos centres (as far as known) In 
which lead ore has been worked, with such particulars of 
the varloBs nines as are available. 

KIMBERLEY DIVISION. 

NAPIER RANGE (NARLARIiA HILLS). 

The rocks of the Napier Range consist of crys.alli •') lime- 
stones, and have been classed by the late Mr. E. T. Haiidn.an as 
Lower Carboniferous. The rocks strike in a ni^rth-west and south- 
east direction, whilst the individual beds dip at an angle of about 
20 degrees to the south-west ; the lower or basal beds consist of 
Hmestone conglomerates containing fragments and boulders of the 
sehistoee and granitic rocks, which underlie them uucomformably. 

The Narlarla lead leases are situated at the top of the rango 
upon the south side of the Barker gorge. 

The ore deposits consist of two small parallel iron-stained blow.- 
of carbonate of lead about 20 chains apart, whilst the limestone 
country between is four.d to contain small stains of carbonate of 
copper, which apparently give nse to tl:e belief that the lodes ra?i 
in a north and south direction. 

These blows, upon development, p»xved lo be small veins of 
lead ore, following the bed of the rocks, the caps of which havo 
fallen over, thus making a considerable surface show. 

The south blow, from which some higti-grade ore was obtained 
at the surface, was found upon sinking to pass into iron pyrites 
with little or no lead at a depth of 8ft. or 9ft. 

The north blow is better defined, and of slightly greater length. 
The ore at the surface is iron and copper-stained carbonate of lead, 
but this passes rapidly int/) sulphides at water level (20ft.) : ai 
this depth there is a well-defined vein of jralena, about two feet in 
thickness, the rest of the lode carrying a consi«ierable quantity of 
zinc and iron pyrites. 

There are a good number of tons of fair ore in sight here, but 
the cost of mining, transport, and t.*eiitment Is too great to allow 
the deposits to be payable, more especially as the lodes give no 
indieation of continuity, either horizontally or vertically. 

The following are the i-esults of assays of samples of ore from 
the Napier Range (Nailavi.a Hills) re<*enlly umde in the Geological 
Survey Laboratory. 



No. 


fAMJitj. 


NatQT« of 
On. 


Lend. 


Copper. 


Zinc. Qold. 

1 


SflTer. 


S53 
JS54 


NMlute 
Bo. 
I>o. 


1 
Ozida ... ; 48*39% 
Sulphide ... ]3'94% 

TrmnsitioB S0-fl6% 

1 


4-48% 
0-48% 
0-58% 


4-47% 
40-83% 


per ton. 

Nil ... 
Tnee 


per ton. 
4-4 on. 

3*3 oM. 

ft-Ooxs. 
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NORTH-WEST 1>J VIRION. 

ROKBOUBNfL 

Lead ore is said to have been raised from thls.distnei;, but no 
particulars about it are available. 

AsHBUBTOK District. 

UABOO. 

The rocks of this district consist of crystalline schists asso- 
ciated with granitic gneiss ; they form a belt of about 50 miles 
in width, which has been traced in a north and south direction for 
some 150 miles. The granite gneiss apparently rises to the surface 
along the crests of anticlinal folds, along the flanks of which lie 
very much contorted crystalline schists. These schists often occupy 
basin-like depressions in the gneiss, and are apparently uncom- 
formable to the latter. 

Tlie ore deposits of Uaroo occur in ihe crystalline schists, which 
have a north-westerly strike, and a steep dip to the eastward. The 
ores consist of carbonates and red oxide of copper associated with 
argeutiferous lead ores. 

Rainbow Reward Lease, M.L. 3. — The deposit, according to 
report, consists of a copper-bearing quartzite (t) which has been 
faulted, and along the line of which argentiferous lead ores have 
been introduced. Some very nice bunches of ore have been taken 
out from near the surface, and, according to the official returns, 
the property has produced 56.90 tons of ore, of a total value of 
£429 (tip to the end of 1906). 

This property has recently been taken up again, and is now 
being prospected by a small company. 

A sample of carbonate of lead ore from near the Rainbow 
Reward was recently assayed, with the following results : — ^LeatU 
61.86 per cent. ; copper, 0.18 per cent. ; zinc, 0.77 per cent. ; silver, 
5.4oz. per ton ; gold, 17grs. per ton. 

H't'5/Qn's.— Silver-lead ore occurs here in association with the 
copper deposits. 

Table of assays made in the (reologkal Survey Laboratory of 
samples of lead-copper ore from the Mt Stuart District, Asbburton 
Goldfield :— 



No. 



Copper 
Per cent. 



Lead. 
Percent. 



SUirer. | Gold. 
0x8. per ton. OMw per ton. 



1483 


4-10 


16-72 


1-77 


0-02 


1484 


8-44 


407 


0.68 


0-10 


1485 


7-63 


17-40 


1-69 


008 


1486 


116 


3-67 


008 


0O8 


1487 


16*88 


8'92 


0-73 


012 



For results of more assays see page 86. 
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SOUTH-WEST DIVISION. 

Northampton Distbict. 

The mining centres of Geraldine, Northampton, Narra Tarrn, 
Oftkagee are all situated within the Northampton Mineral District. 
The general description of the country and of the lodes is the same 
in each case, whilst these latter are identical in mode of occurrence 
with those in which the copper deposits occur, and in many cases 
both lead and copper are found to occur in the same lode, for a 
general description of which, ete., see page 31, under "Copper.** 

The following are such particulars as are available concern- 
ing the various lead mines in the Northampton Mining district. 
Most of them have been abandoned for many years, and the par- 
ticulars are necessarily very meagre. 

Geraldine Lead Mine, Block No, 1, 40 miles north of North- 
ampton. It was worked from 1857 to 1878, during which period a 
considerable quantity of lead ore was raised and dressed. In the 
very eai'ly days smelting was attempted, but this proved a failure, 
so the ore was shipped fi-om Port Gregory. Owing to incomplete 
records having been kept in the past, the exact quantity of ore 
raised from the property caimot be estimated. 

Some extremely rich ore was raised in the early days of the 
mine from a lode said to consist of nearly three feet of almost solid 
galena ; the owners had many difficulties to contend with, however, 
principally the fact that the main shaft was sunk right in the bed 
of the river, and the mine was continually being flooded. 

The general strike of the lode is about north-north-east, with a 
steep underlie to the west; the country being a gametiferous gneiss* 

The lode has been opened up to a depth of 320ft. on the un- 
derlay—about 260ft. vertical— and a good deal of work has been 
done on it. From reports it would appear that the lode, though 
larger, has decreased considerably in value at a depth. 

North Geraldine Lead Mine, Location 4. — Situated about one 
and a half miles east of the Geraldine. The property was never 
worked to any great extent, and was abandoned about the same 
time as the Geraldine. The workings are only down about 50ft., 
and the lode is said to have been about 20ft. in width, and to have 
carried on the average about 10 per eent of galena* 

South Geraldine Lead Mine, Location 9 (about two miles south 
of the Geraldine). — This property was abandoned about 20 years 
ago, when the fall in price of lead took place. It has only 
been opened up to a depth of about 60ft, but about 500 tons of 
very rich ore are said to have been taken out, and the lode is re- 
ported to have been very high grade. This property was worked 
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Again in 1886, when it is reported to have produeed 6.4 teas o/ ore, 
of a total value of £44.86. 

Lady Florence Lead Mine, Location 2.— About a mile lower 
down the river than the Greraldine ; was originally the property of 
the Geraldine Co. There was apparently a large well-defined lode 
in the lease, which was worked from a number of shafts to a depth 
of 60ft. to 80ft. 

IxMdy Maude Lead Mine. — This property has been worked to a 
depth of about 50ft., and some 60 tons of galena are said to have 
been raised. 

Location No. 7 Lead Mine. — Owned by the Wanerenooka Com- 
pany. It was worked from 1888 to 1890, and is said to have yielded 
about 700 tons of ore. The deepest workings are only down 40ft. 
to 50ft., but the lode is said to have been very rich. 

Two Sisters Lead Mine. — ^These two leases were originally held 
and worked by the Geraldine Co., who opened up the lode at various 
points for a distance of about half a mile. The deepest workings 
were from 60ft. to 70ft., and the lode appears to have been from 
10ft. to 15ft. in width, carrying small bunches of rich lead ore. 

Four Mile Pool Lead Mine. — This property was on what was 
probably the continuation of the Two Sisters lode ; only a lit lie 
work of a prospecting nature has been done on it. 

Mary Spring Lead 3fine. — Originally worked by the Geraldine 
Company. Two parallel lodes have been worked on this block to a 
depth of about 75ft., and apparently a large quantity of ore was 
raised and dres.«:ed at the Geraldine plant. 

Lady Tilly Lead Mine. — Very little work has been done on this 
block, but about 120 tons of ore are said to have been shipped 
from it. 

Wheal Lily Lead 3f me.— Situated about three miles east of 
the Geraldine. There are a number of old shafts on the lease, 
and all the ore has been worked out to the surface, and the shafts 
have fallen in. The lode appears to have been of good size, and 
some nice ore was shipped. 

Northampton (including Oakagee and Narra Tarra). 

Gray^s Lead if »fif.— Situated upon Freehold Block 29, about a 
mile to the north-«ast of White Peak Railway Station. The lode, 
which is traceable on the surface for a considerable distance north 
and south, has been opened up to a depth of about 40ft., and a 
considerable quantity of ore is said to have been raised about 40 
years ago. 

Gelirah Lead and Copper Af me.— Situated on Block 328, about 
12 miles north of Geraldton. There are two parallel lodes on the 
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property, the eastern one carrying copper ore, and the western one 
galena associated with zinc hiende and iron pyrites. This lode 
strikes north-east and south-west, and dips to the east ; it has beni 
traced on the surface for a distance of about 600ft., and has been 
opened up to a shallow depth by a number of shafts. A consider- 
able quantity of lead ore is said to have been raised prior to 1860. 
when the mine was shut down ; it was reopened again for a short 
I)eriod in 1872. 

Oakagee Lead Mine, Freehold Block 311 (16 miles from Gerald- 
ton).— The lode, which carries a considerable quantity of pynres 
mixed with galena, stnkes about north-north-east, and underlies 
steeply to the west. It has been opened up by means of two shafts 
40ft. deep, and though it has only been worked on a small scale, 
is said to have produced several hundred tons of ore prior to 1870, 
when it was closed down. The lode is large, but not well defined, 
consisting of hard quartzite and granitic schist throughout which 
were found bunches and veins of galena and iron pyrites. 

McGuire^a Lead Mine.— On Block 832, 25 miles from Gerald- 
ton. It was originally opened by the Melbourne and Champion 
Bay Smelting Co., who had works on the lease, but these have long 
since been demolished. 

One shaft has been sunk to a depth of 60ft. and one 30ft., 
and there are also several small pits and trenches, all being on a 
lode which evidently carried a considerable quantity of copper 
mixed with the lead. 

Kobijawanna Lead Mine^ about half a mile to the north of 
McGuire's. The lode has been opened up by a series of small shafts 
and pits, and in places show a nice body of carbonate ore. The 
property was abandoned in 1872. 

Karra Tarra Lead Mine, Freehold Blocks 42, 336, etc.— The 
property formerly belonged to the Melbourne and Champion Bay 
Mining and Smelting Co., but is now in the hands of the Fremantle 
Smelting Co., who are at present doing some development work on 
it. There are said to be several lines of lode on the property, but 
most of the work is on the western one. A good vertical shaft was 
sunk to a depth of 180ft., and levels put in at 60ft., 120ft., and 
180ft.; owing to the fact that this shaft was on the wrong side of 
the lode it was proposed to sink another to cut it (the lode) at 
about 300ft., after this was sunk about 150ft. the mine was aban- 
doned and remained so until the present owners started work on 
it. A lot of work was done in the old days, and an extensive plant 
and smelting furnaces were erected. The main lode is said to have 
been large, with bunches and veins of galena in it. During the 
period the mine was worked — 1870 to 1884— it is said to have pro- 
duced £30,000 worth of ore. 
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Norman's Well Lead Mine, — ^About seven miles from Koitb- 
ampton, on the Narra Tarra road. The lode ia said to have beeo 
well defined and of fair size, and runs north-east and south-west, 
with an underlie of about 60 degrees to the north-west. Several 
shafts were put down to depths up to 80ft., and, judging from 
appearances, a good deal of work seems to have been done. 

Bhys Lead Mine, Freehold Block 436. — A small lead-bearing 
lode has been opened up here, and a little work done on it down 
to about 50ft. 

Woomboaro Lead Mine, Blocks 325, 9. A lead lode runs 
through thesb blocks on the western side of a greenstone dyke. A 
series of shallow pits and trenches have been sunk on it, but not 
ranch beyond this, and the mine was abandoned years ago. 

Baddera Lead Mine, Block 1472.— Two parallel lodes exist on 
this property, running in a north-west and south-east directionj 
and dipping steeply to the north-west. These vary in thickness 
from six inches to eight feet, and contain veins and bunches of 
lead ore so pure that the 677 tons of which a record has been kept 
averaged 72 per cent. Most of the work has been done at the south 
end of the lease, where the lode has been worked to a depth of 
about 100ft. ; at the north end it has been opened up to a depth 
of 72ft. 

The property was discovered in 1873, and worked for about 
10 years, since when little has been done on it. It now belongs to 
the Freraantle Smelting Co., who are at present opening up the 
mine again. 

Wheal May Lead Mine, M.L, 20.— Situated about a mile and a 
quarter south of the Baddera. The lode runs about north-e&jf and 
soutli-west, and averages about 18 inches in thickness. It has }3een 
opened up to a depth of 90ft. and a good deal of work has been 
done. The property has been abandoned for many years, but dur- 
ing the early years of its existence 2,200 tons of ore are Siiid to 
have been raised, and to have realised £14 per ton. 

Wheal Ellen Lead Mine, Block 1164.— The property of the 
Fremantle Smelting Co. The lode has the usual north-easterly and 
south-westerly strike, with a dip to the north-west. It has been 
opened up to a depth of 160ft., and for a length of 1,200ft, and 
there is said to have been one shoot of ore over 300ft. in len^h. 
The mine was first opened in 1872, and was vigorously worked for 
about 10 years, during which period it is estimated that £16,000 
worth of ore was raised. 

Cga Lead Mine, M,L. 6.— This lease has been worked to a depth 
of 75ft., and a good deal of ore has apparently been raised from 
it. It was worked first in 1873, and abandoned after a few years. 
The lode is said to have been of large size. 
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SWiekland's Mine, Block 326.>-This bloek adjoins the UgA on 
the south, and the woiidngs an on the same line of lode. It has 
been worked to a depth of 75ft. , and is said to have yielded a fair 
smount of ore. The lode in the bottom workings is said to have 
consisted of about two feet of almost solid galena. 

Nooka Lead Mine, MX. 7.— The lode here has been opened up 
to a depth of 90f t., but most of the work consists of opencuts and 
mderlay shafts. The mine was worked in the later seventies, and is 
said to have produced about 1,000 tons of ore. A large percentage 
of zinc blende is found with the lead ore, some go<.d bodies of whieh 
vn said to still exist below water. 

ChiverUm, M,L. B.— This block is on the south end of the Nooka 
Lease, and the same lode has been worked, as well as a second one 
a little to the west. The workings only extend to about 40ft. or 
50ft. in d^th, and not much appears to have been done. There 
u a good deal of zinc blende on the dumps, but apparently it is 
not in sufficient quantity to pay. 

Kirion's Lead Mine, M,L8. 1, 2, 3.— These leases were originally 
known as Kirton's and West Wheal Virgin, and upon them a line 
of lode was opened up for a distance of half a mile, there being 
three main shoots in this length ; these have been worked to depths 
of from 100ft. to 160ft. In the central lease tlie lode is said to 
have been crosscut for a distance of 30ft. without any walls being 
encountered; it was, however, very low grade. The mine was 
woiked from 1873 to 1884, and was very rich in jilaces. Tlie lode 
material is highly siliceous, and carries galena in veins and bunches. 

Yiapa Lead Mine, M,L, 5.— About 6 miles north of Northamp- 
ton. The lode, which runs along the eastern side of a greenstone 
dyke, is said to have been about three feet in width, and vei-y rich 
in places. It has been opened up to a depth of about 00ft., and 
is said to have produced some 500 to 600 tons of galena. 

Iga Lead Mine, M,L, 4.— Very little work appears to have been 
done on this lease, but it is reported that some 400 tons of ore were 
shipped from it. 

Ukkerheri Lead Mine. — This property was worked in the early 
days, and the lode was opened up to a depth of only about 30ft. 
Very little ore is said to have been raised. 

Alma Lead Mine, M.L. 51.— The lode on this block is said to 
have been about three feet in thickness, and to have been proved on 
the surface by means of pits and trenches for a distance of 1,300ft. 
It was worked to a depth of 42ft., and is said to have yielded 28 
tons of ore. 

There are, in addition to the above, one or two other mines in 
which lead ore has been found— principally associated wiih copper 
ore— but which have not been worked for lead. 
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Table of A$$ay8 made in the Oovemment Survey LahortUory 
of Samples of Northampton Lead Ores. 



1 


-r- 






Parts per Os.^. per 




Mine. 


LocaUty. 


Nature of Ore. 


100. 


ton. 


MV>. 


i 
1 














i 


1 


is 

i 


• 

1 


4m2 


* 


Nortliniuptou 


Gukon oad • uartz 


' 1 

.. 70-J iO-26, &a 


1559 


Geraldine... 


Ueraldine ... 


Pyromorphite ^ 


Nil 


62-5 


Nil 


Nil 


S281 


Laaden ... 


Nana Tana... 


Ceruaidte 


Nil 


06-9 


0-25 


Trace 


3843 


Mendip ... 


do. 


Cerassite and qnariz 
do. do. 


• • 


50-7 


0-45 


Traoe 


3944 


do. 


do. 




M-0 


0-72 


Trace 


8945 


do. 


do. 


Galena, ceruasite and quarts 


• • • 


64-1 


2-41 


Traoe 


3060 


NamtTtna 


do. 


Galena, blende, qoaTtx and 

granite 
Ccnrnsnte, galena and quartz 


• • • 


50^ 


0-16 


Nil 


3931 


do. 


do. 




39-00 


T3R 


Nil 


3941 


do. 


do. 


do. do. 


• • • 


52-40 


3-76 


Traoe 


3942 


do. 


do. 


Ceruasite and quartz 




44-30 


0-96 


Trace 


4185 


do. 


do. 


Galena and quarts 


... 


59*50 


Na \ Nil 


3927 


do. 


do. 




• • « 


46-7 


0-57 


«a 


3928 


do. 


do. 


do. do. 


• • • 


51-0 


0-73 


Nil 


3929 


do. 


do. 


do. do. 




OS'S 


294 


Nil 


M.188 


Nooka ... 


Northampton 


Chaloopyrite, galena and 

auartz 
Galena, chalcopyrite and 

quartz 
Pyrites, pyromorphite, 


5*34 


8-00 


Nil 


Na 


4134 


MeOnirM... 


Oakabella ... 


1-75 


39-5 


Nil 


Na 


3214 


(Commonage) 


Northampton 


... 


12-27 


0-54 


Tiace 


















3215 


do. 


do. 


Ceruasite, quartz 


• •• 


43-84 


055 


Ttaee 



Nooka Mine, — Average sample of ore from dump : — Lead, 12.1^ 
per cent. ; zinc, 18.19 per cent. ; copper, 1.04 per cent. ; silver, nil. 
Ore consisted of quartz with blende, galena, etc. 



Statement of Lead Ore raised from some of the Northampton 

Mines. 



Name of Lease. 


Date. 


Tone of Oze. 


Total Value. 


Baddera No. 1 




1883 


4000 


2993 


Do. 






ias4 


29-70 


1726 


Baddera No. 2 






1884 


14-45 


672 


Do. 






1885 


26-50 


10:^-7 


Do. 






1886 


0*40 


2-& 


Do. 






1891 


118-00 


766-4 


Fga No. 1 South . 






1883 


163-25 


1,218-7 


Do. 






1884 


61-95 


277-8 


Do. 






1886 


174*00 


966*5 


Uga No. 2 South . 






I8a3 


1330 


80-8 


Do. 






1884 


220 


10-7O 


Wheal Ellen 






1883 


020 


1-80 


Tiapa 






1886 


88-60 


444-6 


Baddera and South tJga .. 




1884 


143-70 


7890 


Diffeirent Mines 


• • • • 




1890 


74-46 


483*4 
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MUNDIJONG. 



Mundijong Silver and Lead Mine.— The deposit whicb is at 
present being worked here occurs in a belt of higbly inclined 
"weatbered schists near the foot of soine granite ridges forming part 
of the Darling Range. 



The lode is a strong body of quartz trending a little north of 
north-west, and can be traced on the surface for a considerable 
distance. Scattered through the quartz are dabs and bunches of 
galena and zinc blende. 



A shaft has been sunk on this to a depth of 80ft. to 90ft., and 
a little work has been done at the 30ft. and 70ft. levels ; a winze 
has also been sunk a further distance of about 30fL At the 70ft. 
level a crosscut has been put through the lode, which here consists 
of sixteen feet of almost solid quartz, with strings and dabs of 
galena and blende. In the winze there is some pretty dense blende, 
and a little galena. 

As far as at present opened up the lode coiitains very little 
pure galena or blende that could be hand-picked for sale, but would 
require dressing and concentrating to obtain a marketable product. 



gold. 



There is very little silver associated with the galena, and less 



Analifsis of Mundijong Ore made in Geological Survey Laboratory. 



Ko. . 



DMcriptionof Ore. 



p6r omt. 



Zine, 
peroeDt. 



GonMr. 
peromt. 



Sflrer. 

OSB. 

per too. 



Gold, 

oia. 

per ton. 



2074 Gocna, quarts with oenuaite, 
blende, ete. 



2flVS Qnerts witli blende, gmlena end 
PTiiiee 

1 

2978 I Blende, qoerts end galena 

S77 Qoarts, blende and galenn . . . 

2978 ; Qoartx, gnlena and blende ... 

^999 ' Qnarts, blende and galena ... 



1*80 
7M 

9-58 

12*64 

4-94 



3*55 


0*88 


075 


15-46 


0*15 


0*45 


4S-75 


2fU 


0-75 


38-49 


NU 


1*95 


7*68 


0*40 


8*80 


19*88 


Trace 


0*96 



Trace 

Trace 

Trace 
T^ace 
Trace 



The following table shows the results of some assays (other 
than those already referred to) made in the Departmental Labora- 
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tory of samples of lead ore re<?eived from time to time from various 
localities within the State : — 



Locality. 



Detcription of Ore. 



Fiuitoii Biver, Kimberley... 
Hall's Creek do. 

'nunbottiah, Pilbara 

Do. do. 

Do. do. 

Do. do. 

▲ndoTer , Weet Pillnni . . , 
Balla Balla, Pilboin 

Do. do. 

Mallina, West Pllbata 
Mi. De Covaey, Ashburton 

Do. do. 

Mt. Edith, Ashborton ... 

Do. do. 
Vt. Stcuurt* Ashburton . . . 
Uaroo, Ashborton 

Do. do. 

Do. do 

Tannsrie Biver, North- West 

Do. do. 

Gh>rge Creek, Ashburton 

I)o. do. 

Qeraldine, North-West ... 
Tahroo, Talgoo 
Cooigaidie, Ck>o]«cdie ... 
Horseshoe, Peak Hill 



Oaleoa 

Qalena snd qoarti 

Cerussite, etc. ... 

do. 
Galena 

Qalena and quarts 
? 
? 

GaleuA 

do 

do. 

? 

? 

P 

Ceraasite, etc. .. 

do. 

do. 

Galena 

do. ... ... 

Cerussite, etc. ... 

do. ha 

PyromoKphite *;. 

Qalena and termgflBoaB quarts 

UHk|0Ilft .«• *.. ««• •«• 

Qalena and quarts 



• • • 



Iicad,; Copper, 
per per 
cent. J cent. 



70-0 
52^ 
4S*S 
601 
M-5 
08-8 
58*5 
6S-5 
238 
58*4 
75-0 
74-2 
68-9 
30-8 
40-6 
857 
68-2 
83*5 
78*0 
88*6 
52-8 
55-8 
82-5 
14-9 
78*6 
43 



Ail 

m 

Nil 
Vil 
Nil 
Nil 

•10 
1*47 

Nil 

Nil 

Nil 

Trace 

S-80 

NU 

•88 

mi 

Trace 

1-80 

•85 

•83 

Nil 
NH 

NH 



Gold. 


aUr«r» 


ozs. 


OSS. 


per 


per 


ton. 


ton.. 



Nil 

Nil 

•786 

Nil 
Trace! 
Trace 

•04D 
Trace 
Trace 
I'raoe 

Nil 

Nil 
Ttaoe 

Nil 

•040 
Trace 

•010 
Trace 

•040 

-014 

-162 

•084 

NH 
1-850 

Nil 



d6-8(^ 

ll-8l> 

ail*68 

88-31 

6875^ 

75-07 

8-10' 

19-40 

13-80 

8440^ 

8-98 

8-41^ 

8'7I> 

16-95 

1-0^ 

1*65 

17-60 

•80 

5*80 

6-8» 

8-88 

4-37 

Nil 

ao-«s> 

148-10 
20-1& 



Two further samples from Uaroo, assayed at the Freniantle 
Smelting Works, yielded:— Lead, 67.8 per cent.; silver, IG.lozs. per 
ton ; and lead, 67.3 per cent. ; silver, 18.3ozs. per ton. 

The following table shows the amount of lead ore reported to 
the Mines Department since 1899 : — 



Centre. 



Name and No. of Lease. 



Tons of Ore. Value. 



Ashburton 

Victoria 

Northampton 

Do. 
Narra Tarra .. 



Rainbow Mine M.L. 3 ... 
Alnuik ol ... ... 

Tiapa (52 

Lady BSnude 54, etc. . . . 
Localiiy generally 





£ 


50*90 


429 


1900 


218 


3000 


195 


7676 


85S 


22500 


185 



89 



The following table shows the total amount of lead ore entered 
for export up to the end of 1899 :— 

Le€td Ore (Northampton Mineral Field). 



Tmt. 


Quuktity. 


Value. 


. 


tons. 


£ 


1850 


6-00 


66-00 


1851 






• • ■ 


• • • 


1852 






• • • 


• • • 


1863 






« « • 


4-00 


1854 




... 


... 


• « • 


1855 




... 1 2500 


25000 


1856 




1 

• • • • • • * 


■ • • 


1657 




> • ■ • • ■ 


• • • 


1858 




» •• • * ■ 


• « « 


1859 




.. j 13-50 


135 00 


1860 




... ' 98-50 


98500 


1861 




7900 


790-00 


1862 




900 


9000 


1863 




... ! 23000 


2,300-00 


1S64 




8000 


80000 


1865 




.. 1 70300 


8,43600 


1866 




... 1 27350 


3,28200 


1867 




... 1 90200 


10,82400 


18^»8 




... • 1,100-50 


13,20600 


1H69 




... , 699-50 


8,394-00 


1870 




1,209 50 


14,51100 


1871 




42000 


6,040-00 


1872 




364-00 


4,368-00 


1873 




966-50 


U.58600 


1874 




2,14375 


25,72500 


1875 




2.289-00 


27,468-00 


187« 




2,191-50 


26,29800 


1877 




3,955 50 


47.46600 


1878 




3,617-50 


43,410-00 


1879 




.. ' 2,775 00 


88,80^00 


1880 




.. 1 1^1-00 


16,3R800 


1881 




1,400 50 


li;ao400 


1882 




1.793-50 


14,348 00 


1883 




... 1 1,038-00 


7,266-00 


1884 




69600 


4^7200 


1885 




465 OU 


3,255 00 


1886 






611-00 


4.277-00 


1887 






47100 


4,710-00 


1888 






53200 


6,320-00 


1889 






250 00 


2,500-00 


1890 






21350 


2,135-00 


1891 






25-00 


250O0 


1892 






29-75 


160-00 


1893 






• « » 


• • • 


1894 






• • • 


• • • 


1896 






• • • 


• • • 


1896 






• • • 


• • • 


1897 






• • • 


4-00 


1898 






5-00 


33-00 


1899 


• « • • ■ • 


16-00 


96-X 


Totj 


il 


■ • • 


33,617-00 


364,514*00 
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ZINC. 

The following are the principal commercial orea of zinc and 
their chief physical properties :— 

Blende (Sphalerite). — Sulphide of zinc, ZnS. Zinc— 57 to 67 
per cent. Ci^stallised or massive, cleavable, granular to compact. 
Yellow, brown, or black, transparent to opaque. Soft and brittle. 
Sp. Gr. 4.0. Is the commonest ore of zinc. 

Zinkite,— Oxide of zinc. ZnO. Zinc 74 to 80 per cent. 
Rarely crystallised, usually massive, granular, or foliated. Deep 
red to orange, translucent. Soft and brittle. Sp. Gr. 5.6. 

Smithsonite. — Carbonate of zinc. ZuCO,. Zinc — 42 to 52 
per cent. Crystallised or massive, granular, or earthy, also stalac- 
titic. White or tinted, translucent. Hard and brittle. Sp. Gr. 4.4. 

WillemUe. — Silicate of zinc. Zn,SiO^. Zinc 48 to 58 per 
cent. Crystallised, massive, compact, or fibrous. White or tinted, 
transparent to opaque. Hard and brittle. Sp. Gr. 4.0 

As far as official records show, zinc has never been worked in 
any part of Western Australia. It has, however, been known for 
many years to occur associated with certain lead ores, especially 
those of Northampton and Mundijong. 

At Northampton, zinc blende has been found in fair quantity 
associated with the lead ore in the following minea :— (1), Wheal 
Ellen ; (2), Nooka ; (3), Uga ; and in the case of the Nooka and 
Uga mines is stated to be present in such quantity that under 
favourable circumstances it would probably pay to work in con- 
junction with the lead ores. 

An average sample of the ore from the dump on the Nooka 
mine gave, on analysis in the Geological Sui'vey Laboratory, the 
following results : — Lead, 12.13 per cent. ; zinc, 18.19 per cent.; 
copper, 1.04 per cent.; silver, nil. Ore consists of quartz with 
blende, galena^ etc. The zinc blende in this ore is strongly cadmimn 
bearing. 

A description of the lead zinc deposit at Mundijong will be 
found under "Lead," on page 87, where a list of assays of several 
samples of the ore will also be found. No ore has been treated 
so far from this property, and it is still in the prospecting stage. 

Zinc blende is frequently found in small quantities in the 
auriferous lodes and quartz reefs throughout almost the whole 
State. In the Lady Gladys Mine at MuUine it occurs in fair-sized 
pockeU associated with iron pyrites. At Murrin Murrin it is found 
associated in considerable qnahtity with the copper ore in the Rio* 
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Tinto Mine, and M CYoydon (N.W.) it also oecurs associated with 
eopper ores, e.«r., in the Evelyn Copper Mines. 

Zinc has also been reported as occorrin^ in small qnantity al^ 
the foflowing places : — 



Centie. 



Katare of oeconvnee. 



liorth-West 
<!!eintn] 



Enela 



Tandicoogina 
Kalgoorlie... 

Coolgardie... 
Lavofton ... 
Lawlers 
Norseman ... 



Smithsoiiite with copper ore 
Id amall qaantities in anrif eroua 
qnartz reefs 

do. do. do. 

do. do. do. 

do. do. do. 

do. do. do. 

Smnll poclretB in quarts reef 
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ANTIMONY AND BISMUTH. 

Antimoay. 

The most iioportanl source of eommeroial antimony is the 8ul> 
phide stibnite ; three oxidised ores, however, occur at times in 
sufficient quantity to constitute valuable ores. The followinfi^ is a 
brief description of these four minerals:— 

Stibnite. — Trisulphide of antimony, Sb,8,. Antimony, 71 
per cent. Coarsely or finely crystallised, massive or granular. Lead 
coloured and brilliant or iridescent ; opaque. Very soft and easily 
fusible. Q., 4.6. 

Kennente. — Oxysulpbide of antimony, Sb,S,0. Antimony, 
75 per cent. Usually crystallised. Red, opaque, brilliant lustre. 
Very soft, sectile. G., 4.5. 

Valentinite. — Trioxide of antimony, Sb^O^. Antimony, 83 
per cent. Ciystallised or massive, granulu*. Brilliant lustre ; 
white, pink, or grey ; translucent. Soft. G., 5.6. 

Cervaniite.—Tetroxide of antimony Sb,0^. Antimony, 79 
per cent. Crystallised or massive. Yellow, opaque. Soft, brittle. 
G., 4.0 

Antimony is also obtained as a by-product in the treatment of 
certain copper and lead ores (fahl ore, etc.). 

The first portion of the State in which antimony was discovered 
was Mallina, in the North- West, where it was discovered in some 
gold workings. This is the only locality from which antimony ore 
has been raised for the smelter. 

Other localities from which antimony ores have been reported 
are :— 



DiTialonofthe 
State. 



Centro. 



Nature of occorrenoe. 



North-West 
Do. 



Do. 



Do. 



Middle Creek... 
Peewah 

Sherlock Cross- 
ing 



Mt. Magnet 



Stibuite reported to be abundant in ore 
from Bine Spec Q.M. 

Series of auriferous antimony lodtfs. some 
once held as Kate Antimony Lease> 
M.L. 53, but no ore sold. 

Large bunches of stibnite and oerrantite 
in quartz; 80 acres now held as M.Ls. 
SC% and 87, Sherlock Antimony Mine. No> 
ore yet exported. 

Strings and bunches of stibnite and oer* 
Tantite in auriferous quarts and lode- 
stuff r3426. 8706, 4389]. Morning Star 
G.M. 
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OOktr 



of stibaite mad oarfurtile in 
feroaAqoarfei 11890. 19S1.; Aanjs 

'IMO" ... lilH> 

littl} ... 5M •« «) 

Do. ... Kftlgoorlw ... FWhl ore md ntby mItv oi«s iif mmaXk 

UBoiint in nmiferoiit lodestnif off BooUbr 
muiBS 'lM9,ete.\ 

Mfth-Wcat GfeeaboBhei... Stauolnntnlita with tin ons •r« p. loa. 

I>o. ... Kondip ... Large bunches of fkhl or« in copper lode, 

Xosnie Hine :o&^ ti227 '. 



MAIXJXA. 

JIJ.. 52, Maliima Amtiwivmif Lease (40 acres). — The coontiy 
n>and Mallina is very flat and broken only by the outcrops of some 
ba-gie bock quartz reefs. The underlying roeks an aehists, which 
form the matrix of the quartz reef in whieh the antimony ores 
(sdhnite, cervantite, and a little valentinite) oceor in bunches. The 
reef was first opened up in 1888 as a gold mine, but as the payable 
chute was of very limited extent it was later on abandoned. Early 
in the present century it was again taken up as an antimony mine, 
and a shipment of 22 tons of band-dressed ore, valued for Customs 
purposes at £230, was sent to England. The proceeds of the sale 
of this ore failed to cover the expenses of mining and shipment, so 
that without further work being done the lease was abandoned. 
Kumeroos specimens of ore from this mine are in the Geological 
Museum, see [4438.9, 5088, 5194/8, 5900] and [8500]. 

The following are results of assays made of ore composed of 
stibnite and quartz : — 





I 

Autimomf. 




Gold. 


8U«cr. 


1 

2 
3 

4 


90^8 
29^ 
14-9 
44-4 


1 

i 


oaB.pertoB. 

6-70 

trace 

1-06 

44 


on.pirtop. 
1-80 

9 

m 

9 

• 

trace 



BisBBth. 

There are three diief ores of bismuth, of which the following 
are descriptions :— 

Bismuth {Satire).— Pun bismuth, 94 to 99 per eent Opaque, 
metallic, reddish white to reddish grey. Foliated, massive or granu- 
lar. Brittle, seotile. Very softw G., 9.S. 
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BigmiUhinite, — Sulphide of bismuth, Bi,S,. Bismuth, 81 |>er 
per cent. Sometimes crystallised, usually foliated or fibrous, massive. 
Metallic, opaque, lead grey. Very soft. G., 6.4. 

Bismuiite. — ^Hydrated carbonate of bismuth. Bismuth, 80 per 
*eent. Opaque, earthy, or in crusts. White, yellow, or greenish. 
Soft. G., 7.0. 

The sulphide of bismuth has not so far been recorded from this 
State, but small quantities of native bismuth, the carbonate and the 
telluride (tetradymite) occur in various auriferous quartz reefs. 
No ore has ever been marketed. 

The following is a list of the known localities : — 



DiTiflion of 
the State. 



North-West 



Central ... 
Do. 

Do. 

South-West 



Centre. 
T&lgoo 

Coolgardie 

Borbanks 

Lawlers 
Bavensthorpe 



Nature of ooeorrenoe. 



Flinty ferru^nnoua quartz with bismuth 
and bismuttte [2202 1. Assays — bismuth, 
2*61 per cent. ; gold, 79*06oss. per ton ; 
silver, dt)2ozs. per ton. 

Specks of tetradymite in auriferous quartz, 
Dunallan Q.M. 

Specks of native bismuth in anriferons 
quartz, O.M.L. 13U, fOOI. 

Tetradymite in quartz [3398]. 

Specks of t<^tradyriiite with gold in quartz,. 
Floater G.M. [4436 J. 
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IRON. 

Although the iron deposits of West Australia are probably 
some of the largest in the world, they have, up to the present time, 
remained absolutely undeveloped, and this is owing entirely to their 
geographical position and to the non-discovery of suitable coalfields 
in the State. • 

So far the only iron worked at all has been that required for 
use as a flux in copper and lead smdting, and this has been obtained 
principally from small lateritic deposits handy to the smelters. 

Broadly speaking the iron deposits of West Australia fall into 
two main classes: 

(1.) The ores associated with the crystalline schists and other 
allied rocks. 

(2.) The superficial deposits of limonite (laterite ore), which 
occupy extensive areas in many and widely separated portions of the 
State, and the soft porous deposits of bog ore of comparatively 
recent t^rigin. 

Ores associated with Crystalline Schists. 

The ores of this class — which is by far the most important — 
are nicrst largely developed in the Murchison district, and the most 
important deposits are those at the Wilgi Mia (Weld Range) 
Mounts Hale, Taylor, and Matthews, and Gabaniutha. In addition to 
these places, however, iron-bearing schists are found almost ail over 
the Murchison Goldfields, and at numerous centres in the Pilbara, 
Peak Hill, East Murchison, Mt. Alargaret, North Coolgardie, and 
Yilgam Goldfields, in fact, over almost the entire length and 
breadth of the State, the largest and richest deposits being 
on the Murchison. 

These deposits consist of highly inclined beds, bands and lenses 
of almost pure hematite (or magnetite), or admixtures in all pro- 
portions of luematite and quartz— usually laminated— and are the 
resnlt of the chemical alteration of highly foliated and crushed 
belts of greenstone. They— especially the more siliceous bands— 
n6t nnfrequently have a width of as much as 10 chains— the average 
being from half to one chain— and can be followed across country 
often for many miles. 

A full description of the mode of occurrence, etc., of these 
hsmatite-quartz lodes can be found in Bulletins 14 and 15 of the 
Geological Survey, where their occurrence on the Murchison and 
Pilbara Goldfields is dealt with in some detail. 
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The following is a brief description of some of the richer and 
more important deposits :- 

W114G1 MIA (weld range), mubchisok goldfield. 

The Wilgi Mia is situated about five miles to the east of the 
Weld Hercules G.M., and some two miles south-west of Mt^ Lul- 
worthy on a ridge running east and west along the south side of 
the Weld Range. The deposit, which is of almost pure hematite, 
is, roughly, some 160ft. to 200ft. in width, and forms a ridge about 
three miles in length, rising in places to a height of 400ft. above 
the surrounding plain. It is of similar origin to the hiematite 
bearing quartz lodes which form the main axis of the Weld Range, 
and which are so prevalent throughout the whole of the Murehison 
Goldfield, the only difference being that in this case silica is almost 
entirely absent, and the lode is composed of almost pure hematite 
—with magnetite and limonite — resulting from the gradual replace- 
ment of greenstone schists by iron-bearing solutions. 

The dip of the lode is veiy nearly vertical. As sulphides are 
not likely to be met with above water level — which is about 60ft. 
below the surface of the plain — ^it can readily be seen that there is 
an immense body of ore here; the amount of ore actually in sight 
above the level of the plain has been roughly estimated at from 
26 to 27 million tons. 

In addition to this deposit, there is said to be a second similar, 
though smaller one, about two miles to the north-eastward of Mt. 
Lulworth. Samples of ore from here appeared to be about the 
same quality as those obtained from the Wilgi Mia. 

These deposits, whieh are undoubtedly some of the richest in 
the world, are at present rendered practically valueless owing to 
their inaccessibility and distance from a suitable coalfield. 

The following are partial analyses of three samples of iron 
ore from the Wilgi Mia deposit, and also one of a sample of the 
haematite-bearing quartz from the Weld Range : — 



Mo. 


Metallic 
Iron. 


Silica. 


PhoBphor- 
vm. 


Sulphur.' 


Water. 

(hy^rosou* 

pic) 


Water 
(oombiaed). 




1 


eS'87 


S*48 


0-000 


0*033 


0*89 


1*58 


Peroeat. 


2 


6486 


1*38 


0H»2 


0^)88 


0*57 


080 


*• 


3 


68 8S 


1-00 


Trace 

1 


0C35 


; 0-19 


0*35 


1 

rt 


4 


i 35*50 

1 


43*42 


0069 


0*086 


1 0*15 


0*17 


1 



Traces only of titanium were present. 

No, 1 is from what is known as the Little Wilgi Mia, about 
one and a half miles west of the Wilgi Mia, and on the same lode ; 
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it represents a sample taken across about 20ft. of the lode at a 
depth of 15ft. from the surface. 

No. 2 is from the Wilgi Mia, and is representative of a sample 
taken across a face of the lode about 150ft. in width, and at a depth 
of 100ft. from the surface (i.^., from the top of the ridge). 

Xo. 3 is R picked sample of ore from a surface boulder at the 
Wilgi Mia ; there ai-e, however, a good many thousand tons of this 
class of ore Iving on the surface. 

So, 4 is a typical sample of the hiematite-beaiing quaitz lodes 
which traverse the Weld Range from end to end, and is from a 
spot about three (j nailers of a mile west of the Weld Hercules G.M. 

It will be seen from the above table that the ore from the 
Wilgi Mia deposit is of exceedingly high grade, extremely low in 
sulphur and silica contents, low in phosphorus, and fi"ee from 
titaniuin. 

In addition to this higli-grade deposit, there are the hteuiatite 
quartz lodes of the Weld Range, of which No. 4 is a typical ex- 
ample. These, which are in practically inexhaustible quantity, 
though of rather Um low grades for smelting purposes as they now 
exist, could, with the employment of suitable concentrating ma- 
chinery, be eonveitfd into linst-ciaas ores, and during this process 
of concentration, would doubtless lose a considerable propoition 
of their phosphorus contents. These remarks also apply to the 
hematite-bearing quartz lodes, which are found in such quantities 
over the greater portion of the State, of which a typical series of 
analyses is given l>elow. 

With regard to the pwbability of these deposits living to a 
depth it may be mentioned that at several places on the Murchison 
they (the hematite quartzite lodes) have been proved at a vertical 
depth of over 250ft. with apparently no change in their mineral 
constitution beyond a slightly increased sulphur percentage. 

MOt'XTS TAYLOR, HALE^ AND MATTHEWS. 

Tlie signia-slmped range of hills on the west side of the Mur- 
chison, of which Mts. Taylor, Hale, Matthews, and Yarrameedie 
form the most ]>n>niinent points, is remai'kably prolific in iron- 
bearing schists. The sununit of Mt. Hale is formed of contorted 
quartz schists witii bands of hematite which occur in lenticular 
masses ; some bands are often as thin as a sheet of paper whilst 
others widen out to considerable dimensions ; one band measures 
70ft. across and outcrops for over a quarter of a mile ; it varies 
^mewhat in thickness, however, in different parts. There are 
^ther similar parallel bands equally persistent along the strike. 

Just un^ier the western summit of Mt. Hale the quartzite is 
"placed by a great bed of luematite, several huge monoliths of 
"Which stand out prominently on the range. This bed can be 
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lowed along the range to a point just south of the summit of Mt. 
Matthews. 

An assay of a ''grab" sample of this deposit gave a result 
of 66.6 per cent, of metallic iron. 
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ICOUKT KABRTEB. 



The outcrop of a bed of ironstone forms a conspicuous feature 
on the surface at the foot of Mt. Nan^er Range, this bed is ei^ht 
to nine feet in thicknesS; and rises two to three feet above the 
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ground ; nnmeroiift oilier sunilor parallel beds also oocur along the 
range. An assay of a typical sample of one of these gave results 
equal to 56.7 per cent, of metallic iron, 

OABANIKTHA. 

About half way between Gabanintha and Star of the East is 
an extensive deposit of iron ore. In its mode of occurrence this 
deposit is similar to that at the Wilgi Mia, and to the hiematite . 
quartz lodes described before. 

The lode forms a low ridge running nearly north and south 
for a distance of about two and a half miles, and having an average 
height of thirty or forty feet ; its thickness varies from 50ft. to 
100ft. — often more— and a very conservative estimate has put the 
amount of ore actually in sight above the level of the plain as over 
one and a half million tons. 

The ore consists of hematite and magnetite, carrying a con- 
siderable percentage of titanic acid. A partial analysis of a typi- 
cal sample shows its composition to be as follows :— Metallic iron, 
52.14 per cent.; silica, 0.20 per cent.; phosphorus, 0.008 per cent.; 
sulphur, nil ; titanic oxide, 12.68 per cent. ; Water (total), 1.30 
per cent. 

The following table shows the position of the principal Mur- 
chison deposits with reference to the nearest Railway Station, and 
nearest seaport connected therewith :-— 



Deposit. 






WngiMia 

St** Hale ... ... 

Mt. Nairyer 

Qabanintha 


802 miles Qeraldton 
80vi do. 
362 do. 
S30 do. 


40 milea Cue 
80 miles Nannine 
100 miles Cue 
20 Nannine 



The Snperficial Deposits and Bog Ores. 

The snperficial d^oeits comprise the laterite ores and the bog 
iron ores. The laterite ores, together with the gravel resulting 
from their denudation, are the most widely distributed ores in the 
State, but unfortunately they vary very muoh in their composition, 
ranging from a ferruginous bauxite or daystone to an almost pure 
limonite or turgite. The ores are most largely developed on the tops 
of hills or ranges ; in depth they pass gradually without any distinct 
line of demarcation into the underlying rock. The deposits owe 
their origin to the concentration of ferric oxide resulting from 
the surface decomposition of rocks rich in iron ; nowhere do they 
attain any great thickness. The composition of the ores varies 
considerably, according to the nature of the underlying rocks; when 
these belong to the basic series (greenstones, diabases, etc.^ ^^-^ 
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ZINC. 

The following are the principal commercial orea of zinc and 
their chief physical properties :— 

Blende {Sphalerite). — Sulphide of zinc, ZnS. 2iinc— 57 to 67 
per cent. Crystallised or massive, cleavable, granular to compact. 
Yellow, brown, or black, transparent to opaque. Soft and brittle. 
Sp. Gr. 4.0. Is the commonest ore of zinc. 

Zinkite.—Ojdde of zinc. ZnO. Zinc 74 to 80 per cent. 
Rarely crystallised, usually massive, granular, or foliated. Deep 
red to orange, translucent. Soft and brittle. Sp. Gr. 5.6. 

Smithsanite. — Carbonate of zinc. ZnCO^. Zinc — 42 to 52 
per cent. Crystallised or massive, granular, or earthy, also stalac- 
titic. White or tinted, translucent. Hard and brittle. Sp. Gr. 4.4. 

WiUemiie. — Silicate of zinc. Zn^SiO^. Zinc 48 to 58 per 
cent. Crystallised, massive, compact, or fibrous. White or tinted, 
transparent to opaque. Hard and brittle. Sp. Gr. 4.0 

As far as official records show, zinc has never been worked in 
any part of Western Australia. It has, however, been known for 
many years to occur associated with certain lead ores, especially 
those of Northampton and Mundijong. 

At Northampton, zinc blende has heeia found in fair quantity 
associated with the lead ore in the following mines :— (1), Wheal 
Ellen ; (2), Nooka ; (3), Uga ; and in the case of the Nooka and 
Uga mines is stated to be present in such quantity that under 
favourable circumstances it would probably pay to work in con- 
junction with the lead ores. 

An average sample of tiie ore from the dump on the Nooka 
mine gave, on analysis in the Geological Sui'vey Laboratory, the 
following results : — Lead, 12.13 per cent. ; zinc, 18.19 per cent.; 
copper, 1.04 per cent.; silver, nil. Ore consists of quartz with 
blende, galena, etc. The zitie blende in this ore is strongly cadmium 
bearing. 

A description of the lead zinc deposit at Mundijong will be 
found under "Lead," on page 87, where a list of assays of several 
samples of the ore will also be found. No ore has been treated 
so far from this property, and it is still in the prospecting stage. 

Zinc blende is frequentl}* fomid in small quantities in the 
auriferous lodes and quartz reefs throughout almost the whole 
State. In the Ladv Gladvs Mine at Mulline it occurs in fair-sized 
pockets associated with iron pyrites. At Mnrrin Murrin it is found 
associated in considerable quantity with the copper ore in the Rio 
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Tinto Mine, and at Croydon (N.W.) it also occurs associated with 
-copper ores, e.g., in the Evelyn Copper Mines. 

Zinc has alRo been reported as occurring in small quantity at 
the following places : — 



DiTisfoQ. 



North-West 
'Central 



Eucla 



Centie. 



... Tandicoogina 
... I Kalgoorlie ... 

< Ooolgardie... 
Laverton ... 
Lawlers 
Norseman ... 
Wn«on'« Patch 



Natare of occturrence. 



Smithsonite with copper ore 
In small qvantitieB in anriferouB 
quartz reefs 

do. do. do. 

do. do. do. 

do. do. do. 

do. do. do. 

> Small poolretB in quartz reef 
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NICKEL, COBALT, MANGANESE. 

NkkeL 

No ores of niekel have yet been diseovered in this State other 
than slightly nickeliferons asbolites, althougrb serpentine rocks — 
their usual matrix— are comparatively abundant. Pyrriiotite (sul- 
phide of iron FeySg) is an important source of the metal in Canada 
and Scandinavia, but though this mineral is abundant in many of 
our sulphide gold ores, notably at Southern Cross, in no instance 
has much nickel been detected in it. 



Cobalt. 

Of cobalt ores, asbolite (oxide of manganese, cobalt, etc.) has 
alone been recognised. This mineral occurs abundantly in parts 
of the deep leads at Kanowna, principally in the '^ pug '' or bedded 
kaolin and in the underlying much weathered chlorite schists, from 
which it has doubtless been originally derived. It is either so 
thoroughly intermixed with the clay as to be inseparable from it, 
or else is found in lumps or lining vughs in a soft mammilated 
form with a bright grey metallic lustre. It occurs also in the nodules 
of magnesite found at the junction of the ^ pug " and the adjacent 
schists, and is frequently studded with minute crystals of gold. 
A sample of this ''pug" carrying asbolite was found on assay to 
contain : — Cobalt, 7.56 per cent ; copper, .02 per cent. 

A similar mineral occurs at Kalgoorlie in veins and impreg- 
nations in the oxidised portions of the lodes. A mixture of asbolite 
and clay from the decomposed schist at the 100ft. level of the 
(}olden Horseshoe Mine yielded on assay:— Cobalt, 3.29 per cent.; 
copper, .18 per cent.; gold, .ICozs. per ton. 

Cobaltiferous asbolite has also been reported from several 
other localities, notably from Norseman and Greenbushes. A sample 
from the latter locality gave an assay;— Cobalt, 1.04 per cent. ; 
nickel, .15 per cent. 

As far as recorded none of the above deposits are of sufficient 
extent to ever render them of any great commercial importance. 

Several samples of cobalt and nickel-bearing manganese ores 
have been sent in to the Departmental Laboratory from the South 
Coast District for assay and determination, but no detailed infor- 
"lation is available r^ M the nature or extent of the deposits. 
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The following are the results of the assays of these samples :- 
Manganese Ore. SO miles JT. W, of Balladonia, 





Lofls on ignition 


2017 


per cent. 




Silioa 


8-79 


f» 




Alumina 


2 07 


n 




Iron Peroxide 


1-32 


ff 




Nickel Oxide 


31 


ft 




Cobalt Oxide 


0-32 


ft 




Copper Oxide 


016 


>i 




Manganese Oxides 
Manganese Ores, 


71-86 


»f 




lOCHX) 






ML Barren Ranges. 




I. 


II. 


III. 


Manganese 


4015 


34 67 


41-86 percent. 


Cobalt 


0-67 


0-41 


0-39 


Nickel 


0-25 


trace 


trace ,» 


Ccffper 


trace 


traoe 


trace „ 


Silica 


16-82 


1625 


17-94 „ 


Silver 


... 2dwt8. l7gT8. . 


2dwt8. 8gT8. 


... Idwt. 20gr8. per 




• 

Mai 


igSHCSe. 


ton. 



Numerous samples of good-quality manganese ore have from 
time to time been forwarded to the Departmental Laboratory for 
determination from various parts of the State, but unfortunately 
no information is available as to either the nature or the probable 
extent of the deposits. In addition to the samples referred to 
above (under cobalt), good specimens of ore have been received 
from the West Pilbara, from Cue, and from the Phillips River 
District. The latter deposit, which is on Mt. Decker, is said to be 
of considerable extent, and likely to prove of some commercial 
value. Two samples from here gave an assay of the following 
results :— 

No. 1. Massive dense pjrrolusite — Manganese, 48.20 per eentj 
iron, 9.80 per cent. ; silica, 2.20 per cent. 

No. 2. Soft powdery pyrolusite. — ^Manganese, 24.41 per cent.; 
iron, 27.35 per cent. ; silica, 1.76 per cent. 



104 



ALUMINIUM. 

The principal source of metallic aluminium is bauxite, but 
corundum, gibbsite, and cryolite are also used as ores to a con- 
siderable extent. The chief characters of these minerals are :— 

Battitfc— Hydrate of aluminium, with various proportions of 
hydrate of iron. (ALFe),0,.,H,0. Aluminium, IB to 39 per 
cent,; alumina, 33 to 74 per cent. Massive, eartlij', or concretion- 
ary. Grey, yellow, brown; opaque. Soft or hard. G., 2.6. 
Occurs very rarely in veins ; commonly in superficial deposits pro- 
duced by the weathering of cr^'stalline rocks in situ, or the collec- 
tion in lake beds or hollows of the products of denudation. 

Corundum, — Oxide of aluminium, Al,0,. Aluminium, 53 
per cent. The impui-e variety kno^vn as emei-y contains iron oxide^ 
Jind is tbei'efore poorer in aluminium. Cr}'stallised, massive, or 
granular. Grey or tinted, translucent. (The rare transparent 
bighly-coloured varieties are valuable gems, viz.. Ruby and Sap- 
phire.) Ver>' hard (9), brittle. G., 4.0 , Found in veins or pockets 
in crystalline rocks or in river gravels. 

OibbsUe.— H.y dm,Ui of aluDftinium,' A1,0,.3H,0, with some- 
times oxide of iron. Aluminium, 32 to i34 per cent. ; alumina, 60 
io 65 per cent. Much so-called bauxite is in reality gibbsite, or 
a mixture of the two. Crystallised, massive, concretionary, or 
fitalactitic. White, grey, yellow, red : translucent or opaque. Soft, 
tough. G., 2.4. 

Oryolite. — Fluoride of aluminium and sodium, Na^AlF^ 
Aluminium, 13 per cent. Crystallised or massive, cleavable. Col- 
ourless, white, or tinted, transparent or ti-ansluc-ent, glassy lustre. 
"Soft (2*4), brittle. G., 3.0. Occui's ehicHy in Greenland iu a vein 
in granite. 

Of these four oi-es only bauxite * hai< lieeu detected in this 
State. A moi-e or less impure form of this mineral (late rite or 
ironstone conglomerate) forms veiy extensive cappiugs to the 
Darling and Blackwood Ranges. On the average, thLs capping is 
about 6ft. thick, and too much contaminated with iron to constitute 
a workable ore. It is, however, very extensively used for gravelling 
roads and footpaths iu Perth and elsewhere. From a casual in- 
spection of several gi'avel pits in the two ranges named, it seems 
certain that in places the impurities are i>nly very small, and that 
workable deposits could be located. The laterite is a surface de- 
]>osit formed in situ by the evaporation of the surface of waters 
rising by capillary attraction during the di-y season from the under- 
lying granite, diorite, etc., and chai*ged with the pi-oducts of their 
decomposition. The richest lateritic iron ores are theref<»re to be 



* U9, Commercial bauxite, inelwdiiig a irreater ot Vna ailmiztnre of ifibbaite witb tme 

Inuxite. 
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cxperCed <>ver the nuuien»us iiitnisi\ie masses of diorite and di>H«sey 
vhilst the purest aliuDiniuni one^ ninst be Itx^ked for in those gnnite 
areas where the more hsi<^ie rorks are least develo|>eii. 

The fitlkn^-in:; are analyses of laterite, of which the last pnv 



haMv represents the aveniee inaterial, whilst the tir^^ is some of the 
purest bauxite yet ohsen-eil. 



H.O, Hjdrodeopic 
H,0. ComlMiied... 

Fe,0, 

CaO 

MgO 

no, 

8iO« (mainly qnuts) 
P.O. 



LoeafitT 

llahogauy Creek, Mundaring. and Qreenbusliea have alsio 
yielded specimens of the higher grade of bauxite. 



:su8. 
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•58 
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19tl8 


«5o4 
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trace 


•16 
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trac^ 


•39 


S'lO 


♦•«l 


17'17 


5 96 


IS'74 


9 


•18 
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trace 


trace 


> 

» • • * 


9M6 


UKH)l> 


100-31 


Smith • MUL 


Woufiiu HilU. 


XuBftktr. 
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TANTALUM. 

The two rare metals tantalum and its twin brother, uiobiumi 
are nowhere fomid in the native state or in sulphides or other 
similar minerals. They exist ahvnys in combination with oxygen, 
and one or more other metals, the oxides ha^'ing an acid character 
and giving rise to tantalates and niobates. They invariably occur 
in conjunction, replacing on6 another isomorphously to a very 
variable extent, the niobate of a metal often passing by insensible 
gradations into the tantalate without change of form or physical 
characters other than a corresponding gradual rise in specitio 
gravity, tantalum having an atomic weight double that of niobium. 
In the following pages therefore whenever a mineral is described as 
a tantalate it must be understood that it contains niobium as well 
as tantalum, but that the latter is present in preponderating amount, 
and vice versa. 

Quite a number of different ores of tantalum have been re- 
corded from' various parts of the State, of these the following are 
brief descriptions :— 

TanlalUe, — Tantalate of iron, FeTa,Oe. Part of the tan- 
talum is invariably replaced by niobium, and part of the iron by 
manganese. The variety Manganotantalite contains more mangan- 
ese than iron. Tantalic oxide, 43 to 86 per cent. Crystallised 
or massive, or in rolled grains. Black, opaque. Hard (6), brittle. 
G., 6.2 to 8.0. 

ColumhUe. — Niobate of iron, Pe Nb^Og. Part of the niobium 
is invariably replaced by tantalum and part of the iron by man- 
ganese. When the latter metal is in excess the variety is known 
as Manganocolumhite, Tantalic oxide, 1 to 42 per cent. Crys- 
tallised or massive, or in rolled grains. Black, opaque. Hard (6), 
brittle. G., 5.2 to 6.1. 

StihiotarUalite. — Tantalate and niobate of antimony, Sb, (Ta. 
Kb),Og. Tantalic oxide, 40 to 5»5 per cent. Crystallised or 
massive, or in rolled grains. Grey, yellow, or brown ; serai-trans- 
lucent to opaque. Soft (5), brittle. G., 6.4 to 7.5. 

Microlite.— Tantalate and niobate of cijcium, Ca, (Ta.Nb) ,0, 
Tantalic oxide, 60 to 75 per cent. Crystallised or massive, or in 
rolled grains. Grey, pink, yellow, or brown ; transparent to 
opaque. Hard (5.5), brittle, but much tougher than other tantalum 
ores. G., 5.2 to 5.7. 

Kf*x£fi»(e.— Titanate, niobate and tantalate of yttrium, erbium, 
cerium, and uranium. Formula doubtful. Tantalic oxide, trace to 
10 per cent. Rarely crystallised, usually massive, also in rolled 
grains. Brownish black, opaque to semi-translucent. Hard (6.5), 
brittle. 



107 



Tantalum ore has actually been raised for the market at the 
following localities :— Green's Well, North- West ; Wodgina, North- 
West ; Mt Franciseo, North- West ; Greenbushes, South-West 

In addition to these localities, tantalum ores have been r^orted 
from several other pkoes,* viz. :— 



Dirisioii of the 



NatBM ot ooenrvaace. 



Nortli-WeBt ... | Mooiy^la 



Do. 
Do. 
Do, 



Cooglegong... 

Elejs 

ILaUa Bookh 
(16 miles N. of) 



Soath-West ... Israelite Bay 



Boiled grains of manganotantalite [5M1] 

and mangaao-oolnmbite [7S18] in stream 

tin concentrates. 
Rolled grains of enxenite in stream tin 

concentrates [9026] and [7196]. 
Large angular detrital fragments of 

euzenite. 
Detrital columbite, mostly well crystallised. 

An assay gave Ta,0„ 4*92 per cent. 

Nb,0„ 70 34 por cent. [6091|. 
Boiled pebbles of tantalite, Q. 71 and 76. 



The first discovery of tantalum ore in Australia was that of 
stibiotantalite in stream tin ore from Greenbushes by Messrs. J. J. 
East and G. A. Goyder, of Adelaide, in 1893. This mineral had 
previously been looked upon by the miners as either ** resin tin " 
or scheelite. This mineral threatened at that time to seriously 
depreciate the value of the Greenbushes tin, owing to its causing 
a contamination of the latter with antimony. 

" In 1900,** at the time when the author (E.S.S.) was examin- 
ing some of the antimonial tin ores, with a view to suggesting a 
method of treatment, trouble was again experienced at Greenbushes 
with a second class of concentrates. Some apparently clean tin 
concentrates from alluvial ground refused to yield up any tin, either 
in the assay pot or in the smelting furnace. Several samples of 
this mysterious ore were forwarded to the author, and proved to 
be tantalite of the nonnal iron variety." 

In a recent article in the Mining Journal, Messrs. F. H. and 
W. A. Mitchell, the latter Assayer at the Mons Cupri Copper Mine 
(80 miles from Wodgina), make the following statement with re- 
gard to the first discovery of tantalum ore at Wodg^a : — 

^* This mineral was first observed by us in North- West Aus- 
tralia early in 1001, when a crystal was submitted to the British 
Museum Authorities for confirmation, but it was not until about 
four years later that we introduced this mineral into Europe for 
commercial purposes/' 



* A complete deecijption ot these ooeurreneee as w^ as a eoiwideralte Amomt of 
paT«lT seientiflc detail out of place in this Balletia is contained in a paper, *' Taatalnm 
aztd Niobinm in Austmlis," read before the AiistralaaiaB Associstion for Hkt Advaaoe- 
mentof Science, Vj one of the aaUion (E.S.S.) in January, U07, and shortly to be 
i««iM in the Tranaactions of that body. **I<oc oit. 



108 

In Mav, 1004, a black miueral froui tins locality was for- 
>varded for identification to the Actiuy Mineralogist and Assayer, 
Mr. C. G. Gibson, and proved to be nianganotantalite, a prelimin- 
«ry asalygis showing the presence of <S0 per cent, of tantalic and 
iiiobic oxides, and 16 per cent, of manganese oxide. At that time 
there was no market for the itinera 1, except for mnsenm and other 
educational purposes, for which the demand was limited to a few 
pounds per annum. Towards the end of the year, however, the 
demand which an)se in connection with the manufaetni-e of tantalum 
lamps stiuuilated prospecting for these minerals. 

The Green's Well deposits appear to have been discovered in 
1905, those at Mt. Francisco in 1906. 

GREEK'S WELL. 

The workings in this locality are situated in the same belt of 
granite as extends from near Lalla Bookh through Wodgina to 
Mt. Francisco, the original mine is thus described by the Inspector 
of Mines :— 

" On M.L. 100 ( 1 111 or 112, E.S.S. ) 0. T. Bell and party,* 
a rnbbly felspar formation (pegmatite vehi, E.S.S.) has been ex- 
posed for a few feet. This cames tantalite, but sufficient work 
has not been done to allow of an opinion as to the richness of the 
lode. On Mr. Beth's alluvial i-eward claim ( f M.L. 105 ' Mt. York,' 
E.S.S.) tantalite can be easily seen in the <rully that traverses the 
claim.'' 

"A sample* * of dressed ore from Green's Well brought to 
Perth by Mr. A. Gibb Maitland appaiently consisted of both stream 
and lode ore in ajigular fragments from 1mm. up to 20mm. in 
diameter. A gi*eat portion of it is more or less well ciystallised, a 
few excellent crystals being obser\'ed in it. . . The sample as a 
whole assayed: tantallic oxide, 42.39 per cent.; uiobic oxide, 2L09 
per cent.; metallic tin, 15.62 per cent. The mineral itself varies 
from a coluuibite with specific gravity 5.35 to a tantalite with 
specific gi'avity 6.84. For the mo:>t part it has a dull rusty black 
surface, but occasional crvstals exhibit brilliant black metallic faces. 
The Only associated mineral obsen'ed in any abundance is cassiterite. 
The primary* deposit from which the ore is derived appears from 
the above description to be a typical quartz — albite pegmatite. 
The ore fnmi Green's Well is characterised by the very variable 
extent to which tantalum and niobium replace one another. In 
another sample from here, individual crystals varied in specific 
gravity from 6.4 up t«) 7.7, indicating an appnvximate percentage 
of tantalic (»xide varying from 46 to 81.'' 

The only leases now held in this locality are 105, Mt, York ; 
111, Crown*: 112, Central: 113, Central Extended. Tantalite 
mining here as elsewhere in the North-West is now jiraetically 
abandoned owing to the present lack of a market. 

• Qeological Survey Bnll«tiii No. 23, |i. flS. P«rth j By Aifthotftr, Twe. 
** Tttatelum and Niobium in Auttntlift. £. S. Simpson, Aostntlian Anociatlon 

for the AdTaacemcnt of Science. 



109 



WODOINA. 



The geology of this field has already been described under Tin 
on page 56. 

Briefly it einbmees the line of contact of Itrge masses of green- 
stone and granite, a belt of schists being developed along the junc- 
tion, and pegmatite ^-eins passing from the granite into the schists 
and more solid hornblende rocks. Within the area of the latter 
the pegmatites contain ores of tantalom, mainly manganotautalite, 
and it is these veins which constitute the tantalum lodes of the dis- 
triet. Large quantites of *detrital ore have been recovered from 
the shallow surface soil in the immediate vicinity of the outcrops 
of pegmatite veins. More or less water- worn alluvial ore has also 
been won from Tantalite Gully, Two-mile Gully, and others in the 
neinity. The total output of concentrates to the end of 1906 has 
been 85.60 tons, valued at £11,569. This has all been won by simple 
hand-picking or dry-blowing, no crushing plant being in existence 
on the field. The market for tantalite has been so small and irregru- 
lar of late that mining for this material is practically at a standstill. 
Once a steady market were assured it seems probable that Wodgina 
(including the surrounding district) would be found to be one of 
the greatest producers of high grade ore in the world. 

In the following table are given analyses of— 

(a) Manganotantalite, large detrital fragment from M.L. 86, 
"H.M.," Wodgina. 

(h) Manganotantalite, small rhombic prism, Wodgina District. 

(c) Mierolite, small rolled pebble, Wodgina District. 

{d) Calciotantalite, small rolled pebble, Wodgina District. 





A 


B 


C 


D 


Ta,0, 

2^b 0- 


68-6fi 
1511 


14-47 > 


7716 


i 73-88 
( 6-44 


TiO, 


•40 


• • • 


■ • • 


•54 


HnO. 


•48 


•86 


present 


•72 


JO, 


trace 


• • ■ 


• • • 


• • • 


H,0 (combined) ... 


•07 


• • • 


1-28* 


■ « • 


FeO 


163 


2'GS 


3-64 


8-42 


MnO 


1415 


(12 64) 


•bO 


1-39 


NiO 


trace 


• • • 


• ■ • 


■ ■ • 


OaO 


trace 


« « • 


13-46 


7-78 


Hj?0 


13 


■ • « 


•42 


•62 


K,0 


■ ■ • 


• ■ • 


•20 


■ • ■ 


»».o 


• • • 


* • « 


1-66 


• ■ • 


(Ce.y),0, 


nil 


nil 


nil 


nil 




lOO'W 


lOCHX) 


96*42 


9973 


Spec. GraT. 


703 


7-09 


5-42 


6-04 


O.S.M.NO 


[6450] 


none 


[6006] 


[6086] 



• Total lorn on ignition. Of this, 0-8i % wu driven off at 100°. 
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The mineral which occurs most frequently at Wodgina, and 
constitutes almost the whole bulk of the ore exported is mangano* 
tantalite. A typical fragment from a large specimen of detrital 
ore was analysed with the results given in column '' A." Those in 
column '^ B " were obtained from a single xiiombie prism weighing 
8 grammes. This mineral is black on a fresh fracture) with a 
metallic lustre. Weathered surf aees are a rusty brown colour, due 
largely to a thin adherent film of ferruginous clay. In size the 
masses vary from many pounds in weight down to a few grains 
only, and in the alluvial are often associated with tin ore, though 
so far cassiterite has not been recorded from the veins which 
carry tantalite. The extent to which this ore is intermixed with 
the stream tantalite is shown by the following assays :~ 





P«roent. 


Per. cent. 


Percent. 


1. 


Ta,0, 45 


Nb.O, 32 


Sn« 3- 12 


2. 


JXk 60 


do. 16 


do. 6-74 


3. 


Do. 17-3 


do. 35 


do. &0-35 


4. 


Do. 8-9 


do. 1*6 


do. 60-90 



Such mechanical mixtures of the two ores could be readily 
separated by an electro-magnet. 

No normal iron tantalite has been observed at Wodgina, the 
whole of the mineral there being of the manganese variety. It is 
usually of a very uniform grade^ containing from 65 to 70 per cent, 
of tantalic oxide. The following assays have been made of lower- 
grade ore said to be from Wodgina : — 

Manganocolumbite— T»,0„ 22*90%; Nb.O,, 64 88%$ Sp. Gr., 572 
Manganotantalite— 48*21 3052 6*34 

Microlite (pyrotantalate of lime) occurs in association with 
manganotantalite in a stream ore received from Wodgina. The 
exact locality from which this ore was derived has so far not been 
disclosed, but judging from the associated minerals, it is from the 
immediate vicinity of Wodgina itself. The mineral, constituting 
about 2 per cent, of the whole pared, is in irregular water-worn 
fragments up to one inch in diameter. The specific gravity varies 
from 5.37 to 5.76, and colour from light-grey to pink or pale liver 
colour. It is opaque in mass, but in a thin slice is sufficiently trans- 
parent to show that it is isotropic. An incomplete analysis is g^ven 
in column " C " above. 

A few small pebbles received on another occasion from Wodgina 
had the composition shown in column "D." They are either very 
intimate mixtures of tantalite and microlite, or else, more probably^, 
a lime variety of tantalite.* 

M.L. 86, *' H.M." and M.L. 87, AncharUe.— These two leases 
are worked in conjunction. They are situated at the north end of 



* For much fuller details of this mineral, $•« the paper >>7 £. 8. Simpeon, previoiulj 

referred to. 
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Wodgrina proper. They are traversed from end to end by a tan- 
tolite lode, consisting of a vein of pegmatite eompo:sed of very 
raiiable proportions of quartz, albite, orthoelase, muset»vite, lepi- 
doHte, and maganotantalite '6457. 6456 - This drke traverses 
the greenstones in a north and south direction, and varies fmm 
3-lfi. to 41ft. in width. On M.L. 87 *'not very much work has been 
dime,**** operations having been cimlined to dryblowing the surface 
alon^ the outcrop and in the vicinity of the *' peirinatite vein.^ 
This first makes its appearance outside the boundary of the An- 
cborite ground, to the south of McCarthy's Creek, aiul after travers- 
ing the whole extent of the two properties, extends iu»rthward far 
beyond the limits of the geological map (through M.L. 97. E.S.S.). 
The vein has been opened up in M.L. 86 for a length of 45ft.y 
but only to a deptia of 3ft. or 4ft. To the north of the opencut 

its width is 41ft., whilst 204ft. furth^ it has dwindled to a4f t 

A considerable amoimt of dryblowing was being carried out upon 

the slope of the hill adjoining and to the west of the lode 

Several tons of tantalite, some of it being very coarse (pieces as 
much as thirty seven pounds being not uncommon), have been ob* 

tained in this way This detrital tantalite results from the 

•disiiittgration of the rieh ehute occurring in the vein adjoining. 

The output from these two leases has been : — 

1906 96^ tons ... £»,426 

1906 8*10 tons ... 2,020 



Totals ... 3410 tons ^,445 

To this must be added that of Xaismith's alluvial claim (Un- 
roistered) which occupied part of the ground now held under 
M.LS. 86 and 87. 

The output of this claim was : — 

1906 ... 44-96 tons ... ^^5.500 

1906 ... 3-86 ., 385 



Total 48 80 ... ^,886 



Caasiterite and tantalite occur in conjunction in Two Mile 
Creek, south of the above workings, whilst Mr. Maitland mentions 
tantalite as occurring in 'Modes" and aUuvium for some distance 
north of M.L, 86. 

irr. FRAxcisoo. 

This locality is about 10 miles south of Wodgina, and has ovly 
recently been discovered. According to accounts o£ the field re- 
eeived in Perth the ore occurs under similar conditions to tho.«« 
which obtain at Wodgina. The lodestuff from the Congo, M.U 
124, is a pegmatite, composed mainly of albite, orthoclase. and 
^quarta, with more or less muacovite and garnet. Manganocohimbite 

** JL Qibb Mkiaa'ail, G.8. W.L BnUetin 2S. Pertli : Bj Authority, 1906. 
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ocetirB in it in irregular maaseS; in whieb parallel groups of eiystals 
are often well defined. A speeiinen [6976] in the Bepartmantal 
eollectiou has a specific gravity of 5.73, equal to ^3 per oept of 
taiitalic oxide. A little detrital ore has been also obtained from 
this locality. 

GREEKBCSHCS. 

The geolopcal structure of this tinBeld has already been des- 
cribed on page 61, under the heading of Tin. The main mass of 
rock is gi^anite^ which is traversed by d^'kes of diabase and pegma- 
tite. Ai: these rocks are crushed and foliated in places and, except 
in the lower ^jarts of the valleys, are covered with laterite (iiwi- 
stone conglomerate). 

Two ores of tantalum, tanialite and stibiotaiitalite. have been 
worked on this field. Analyses of these are given below:— 





A.:aa25: 




P.. 




C. 


Ta,0, 


8()-6l 


• ^« 


51 la 


• • • 


91-95 


N.b/ 


26l> 


• ■ • 


7-a« 


. • 


4--. 9 


8nO. 


1-51 


■ * • 


. ■ ■ 


. • « 


• • • 


xio; 


•71 


■ • > 


• . • 


■ • • 


• • • 


SiO; 


• • > • • • 


• • « 


« • • 


• • • 


314 


wo. 


•la 


*•* 


• • • 


■ « ■ 


• • • 


H,0 combined '14 


« • * 


■ « • 


• ■ • 


•61 


FeO 


10 89 


« • • 


• • • 


■ • * 


• ■ • 


F^^.O, 


• ■ • • • • 


• « 


tnice 


• . ■ 


•39 


MnO 


8^78 


• • - 


• • ■ 


V • ■ 


trace 


NiO 


•02 


■ • • 


•OS 


• * . 


traoe 


OuO 


• • • • ■ • 


• • • 


• • • 


• • « 


•20 


CaO 


Nil 


• • • 


• • • 


• • • 


• • • 


MgO 


19 


« ■ • 


• » • 


• • • 


• • • 


Sb.O, 


Nil 


• • a 


40-2;) 


• • • 


33-04 


Bi,0, 


Nil 


« • • 


•82 


« ■ ■ 


•79 


(C:eY).0, 


Nil 


« • • 
• • B 


• • » 


« • • 


• « • 




100-4N 


99 82 


9961 


Sp. gr. 


7-74 


4 • • 


7*37 


• ■ • 


647 


Analyst 


.. E. .^. Bimpflon 


» • • 


G. A. Goyder 


■ • • 


G. A. Goyder 



Neit!:er of these minerals is by any means common on the 
fields, to the southern half of which theii* occurrence is limited. Of 
the two, tantalite is by far the most plentiful. Tantalite has been 
found til 8itu in Bunbury Gully, and at the head of the Moulton 
Brook (Battlers' Golly) in a highly mieaceous materia! [6506»6375] 
which is probably the upper portion of au albite pegmatite of the 
usual type, lu these it occurs both in comparatively coarse and 
very fine pieces, devoid of all crystal faces, but exhibiting an ill- 
defined fleavajje. Chiefly, however, it is known as water-worn 
pieces from the size of fine shot up to ISlbs. in weight [1917] 
associatetl with tin ore in the alluvial deposits of Bunbury and 
Flovd's Gnllies. 

Associated with the stream tantalite, but in mueh smaller and 
less frequent pieces, b the unique mineral stibiotantalite. It is 



found at times forming thin veins in tantalite, of which it appears 
to be an alteration product doe to the passage of antimonial solu* 
dons through cracks in the parent neoneral. It oeeurs also in water- 
worn fragments from the size of a pin's head up to about two inches 
in diameter. Most of these consist of pure yellow or greyish stibio- 
tantalite, bat some consist of an 3I-defined black core of tantalite 
surrounded by the pale coloured antimony mineral. It always 
exhibits more or less definite traces of crystAliine structure, one 
deavage being usually very distinct. 

The recorded ontpnt of tantalum ore is very small, viz., 2.46 tons 
op to the end of 1906. This, however, is probabiy very fai* short 
of the true total of ore raised, many comparatively small parcels of 
ore never having been reported to the Statist. 

MJj, 369, Enterprise (14^ acres).— This lease is situated at 
the head of Bunbury Qully, extending across the main road to 
Bridgetown. Mr. Campbell, in December, 1905, described this mine 
in the foUonidng terms*:— 

''An cpeucut about 12ft. deep has been made on the west side 
of the roail ; the upper seven feet shows a wash of tin and tantalite 
[6507, 6508, 6509] ; below this is kaolinised gneiss, containing a 
micaceouc lode formation (crushed pegmatite, T:.S.S.), IS inches 
wide [6506], slightly greenish in tint, but in places slightly ferru- 
ginous, canning particles of tantalite and tourmaline from coarse 
dust to chunks one inch in diameter. A drive has been put in on 
the lode 30ft. The lode is seen for 18ft., when it tapers out, but 
the micaceous formation continues and appears to be making again 
•t the end of the drive. The strike of the lode is 323 degrees, and 
the underlay 22 degrees to the south-west. A shaft about seven 
feet deep has been commenced a few yards further south to reach 
this lode further on the underlay. A pot-hole, one and a half 
chains north-west of the last spot shows a somewhat similar wash 
[660B]. 

Some large pebbles of alluvial tantalite [6507] from this mine 
are wholly or partially coated with a smooth, hard, and firmly ad- 
herent coating of ferruginous bauxite, as much as three or four 
millimetres thick in places. This peculiarity is shared by the tin 
ore in other parts of the field. A fair amount of stibiotantalite 
has been obtained from this mine [7199]. 

Mr. Campbell further states:— **** A little tantalite is said to 
have been found in wash with tin on the next lease to the north, 
M.L. 370, Wills, held by Alfred Seabrook, and a claim. No. 755, 
the Dill-McKay, held by Messrs. Hille & O'Farrell, adjoining the 
east side of M.L. 369; and also in M.L. 379, Galtee-more, held by 
Messrs. Marsh and Gait ; this is one mile south-westerly from the 



* Western Anstralin. Beport of the Deiiertiiient of Minee for the jmt 1906. Perth : 

By Authority, 1906. 
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(h^enbiishes Well Reserve 1381 ; it adjoins part of the south side 
of M.L. 313, Battlers' Hope/' A lode said. to carry tantalite as 
well as tin has been opened np on this lease. It is a kadlinised 
pegmatite [6375]. 

The accompanying table shows the total output oi tantalum 
concentrates as reported to the Statist to the Department of Mines, 
plus an amount of 0.12 tons from Claim 755 at Greenbushes, un- 
reported :— 

Prodiiction of Tantalum Concentrates, 



Year. 


"WodgriiiA. 


Oreenbashes. 


Tota 

Tons. 
73 41 
14'6o 


a. 


1906 
1906 ... 


Tons. 
70-95 
14*66 


£ 
8,925 
2.644 


Tons. 
2-46 


£ 
1.600 

• • • 


1 

£ 

10,626 
2,644 


Totals ... 


8660 


11,569 


2*46 


1,600 


8808 


13,169 


■ / ■ •• 


9 


f 

■ 

• 


1 

• 
1 


1 




1 

* 



-•> . 
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TUNGSTEN AND MOLYBDENUM. 

Tuncsren. 

Three ores of tungsten are of eommereial importance, viz. : — 

Wolfram {Wolframite). — Tungstate of iron and manganese 
(Fe.Mn) WO«. Timgaten» 60 per cent. ; tungstic oxide 76 per cent. 
Massive or erytalliBed ; weU marked cleavage. Hard (5), brittle. 
Black or dark-brown, opaque, brilliant lustre. G., 7.4. 

ffuebnerite, — Tungstate of manganese, MnVVO^. Tungsten, 
60 per cent ; tungstic oxide, 76 per cent. Similar in appearance 
and properties to wolfram, 

Sch£eHie.^T%mgBUie of Lime, CaWO«. Tuu^ten, 64 per 
cent. ; tungstic ozide^ 80 per cent. Massive or ciystaliised. White 
or slightly tinted yellow, etc.; brilliant lustre, translucent. Hard 
(5). brittle. G., 6.0. 

Of these minerals huebnerite is so far unknown in this State^ 
and wolfram only found in a few localities, but scheelite is present 
in greater or lesser quantities in many of the gold-bearing quartz, 
reefs in the interior as well as in grains in the alluvial derived from 
them. In many cases this mineral has been overlooked, but even 
where recognised no attempt has been made to recover it by oon- 
eentration except in one instance, viz., at Ravensthorpe, in the 
Phillips River Goldlield. 

The other localities from which tungsten ore has been reoordeil 



Nature of ooomrranoe. 



Dinnon of tb« 
SUIe. 



Korth-West 



Mosquito 



Do. 



Roeboume District 



Do. 

South.West 

Do. 
Do. 



Cue ... 

Qonldton District 

Biookton ... 
West 



Bunches of schoelite in auriferous 
quarts reef in Ard Patrick Q.M. 
AjMays-^a. rangstic ooride, do 93 
per cent.; 6. Tnagstio oxide» 
45*10 per cent.; g^4> Idwt. 
15gr. per ton. Sm [0873j- 

[6ii-J Small si>ecime& of wol- 
fnun forwarded from Boebouroe 
by prospector; exact locality 
unknown. 

Scheelite in quartz. Welcome 
G.M. [6970]. 

Large orystalline j^eoes of wol- 
friun in quaris [SHML 5364:. 

Wolfram in quarts.' Ste below. 

Masses of scheelite in quarts. 
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Tunggien Ore LoealUiei — continued. 



DivUiou of the 
State. 



Central 



Do. 



Do. 



Do. 
Do. 



Eucla ... 



Cetttre. 



Natnr« of oo(*nneiice. 



Soathem Cross 



Coolgardie... 



Kalgoorlie . . 



• • • I 



Pingin 
HigginsYiUe 

Norseman ... 



Large veins and masses of schee- 
lite in quarts from Frazer's 
GM. [lilt. 

Masses of scheehte carry inj? coarse 
gold from reef in Lindsav's 
OM. [1299. UMl Also ad 
sand in alluvial of Fly Flat 

Masses of scheelite in lode stuff 
in Brown Hill Extended G.M. 

tawe. fijMi:. ai«o with gow 

in Hannians Reward G.M. 

[SMS]. 
Small masses of scheelite in 

quartz, Tlie Oaks G.U. [8348] • 
IiMge masses of scheelite in 

quarts in Sons of Erin G.M. 

|j018] and Sons of Erin North 

G.M. 
A little scheelite in auriferous 

quartz, Record G.M. [5960]. 



BROOKTOK. 

Early in 1907 a black mineral was sent iu from this locality 
to be deteimiued, and proved to be wolfram. In consequence of 
the prevailing high price of this mineral (about £120 per tun) 
several leases were applied for, and Mr. W. D. Campbell, As.si.stant 
Geologist, was deputed to inspect the find. He reported, inter 
alia :— 



" I have visited the wolfram lode at Mr. Nesbitt^s, it is in 
Location 5868, and adjacent to portion of 6100, on its southern 
side. It strikes 20 degi*ees, and underlies east at a high angle. 
There appear to be two parallel granite lodes wdth the quartz veins 
contained in the Lease a^^ilied for by Mr. Nesbitt. I cannot .say 
what is the exact width of the lode, but about 23ft. w*ere exposed. 
The surface indications show a poor proportion of wolfram in the 
lode. The deposit w*ouId certainly seem to be worth prospecting^ 
on judicious lines.'' 

Several samples of haiid-picked ore moi-e or less contaminated 
with quartz, gave the following assay results :— 

63*18 percent. 
67*47 do. 
2119 do. 
«4 72 do. 
62^ do. 



L. 2907 


Xttsgstic oxide 


2927 


Do. do. 


2930 


Do. do. 


2957 


Do. do. 


3026 ... Do. do. 
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RAVENSTHORPE. 

The geology of this locality has already been clisou8se<l uiuler 
Copper/* page 39. A recent issue (4/5/07) of the IF,.!. Min- 
ing, Building, and Engineering Journal, says : — 

'* A trial parcel of stone from Dallison's Reward, containing 
xold and scheelite« and treated at the Floater Battery, gave a 
return of 5oks. 6dwts. of gold over the plates, and about 22e\vt. of 
<^ncentrate8y which have been assayed and gave a I'ctum of ()ii.2 
per cent, of tungstic acid." 



MolYbdenum. 

Only two native compounds of Molybdenum are of any com- 
mei-cial importance, \iz,, the sulphide and oxide. Of tliese, the 
former is more common, and is much more readily concentrated. 
The following are descriptions of these ores:— 

Motyhdeniie. — Sulphide of molybdenum, MoS,. Molyb- 
denum, 60 per cent. Foliated, scaly or sometimes granular. Me* 
tallic, opaque, lead-coloured, closely resembling graphite. AVri* 
soft (1 to 11/2), flexible. G., 4.7. 

Molfbdite, — Oxide of molybdenum, MoO.. Molybdenum, 66 
per cent. In fine crystals, fibrous, massive or earthy. Yell(»w, 
very soft (1). G., 4.5. 

No ores of molybdenum have ever been raised for the market in 
any part of Western Australia. They are known however to occur 
in the localities given in the following table:— 



DiriaioB of the 
Stote. 



Centre. 



Nature of ocourrenoe. 



■Central 
Do. 

Do. 
Do. 
Do. 

^uth-West 
Do. 



Do. 
Do. 



Lawlers 
Coolgardte 

Niagara 
Buldania 
Southern Croes 

Blackboy HiU 
Toodyay 

Clackline 

Bedford Haven 
North of 



in 



Molybdenite in quartz [4866^- 

Molybdenite in small albito vein 
amphibolite. Ensign G.M. [387]- 

Molyaenite in quartz, G.M.L. 445 [4896 1 • 

Molybdenite in greenstone Achiet [738j. 

Molybdenite in quartz, at times in ex- 
cellent crystals. 

Small scales of molybdenite in cJay [314]. 

Numerous large and small flakes in 
massive grey granite [0007]> 

Molybdenite and molybditv in (|uat'tz 

[13161. 

Molybdenite in quartz. 
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INDEX TO NAMES OF PLAGES, MINES, ETC. 



Adiia Mine 

Afris 3uiiB •• 

Albito 

Aliea Mary Mlae 

Allan Bros.' Leasa >.. 

All Nations Extended Mine 

All Nations Mine 

Alma Leikd Mine 

Ataoiiniam 

Anaconda Copper Mine 
Anchnrite Leaes 
Aniante Lease 
Andover 

AnTJaate 

Antimony 

Ard Fiatrick GM 

Arg^antiferoos Copper Ore 

Amno 

Arrtno Leases 

Arrino Proprietary Mine 

Asbo'ite 

Asbbnrton 

A93ayBy Free 

Assy ReTulations 

Aurora Lease .. 

Aostralia Mine 

Azorite 



Paok 

47 

47 

56 

' 47 

45 

52 

52 

85.88 

104 

15. 19 

110 

' 43 

78, 88 

77 

92 

116 

19 

19.35 

36 

35 

' 102 

19. 78, 80, 88 
14 
13 
67 
47 
17, 34 



Baddera and South Uga Lead Mine 
B^ddsra No. 1 Lead Ifine 
Btdiara No. 2 Lead Mbie 
Bulan Powell Mine 

B«lla Balla 

B%Ila Balla Copper Mine .. 

BiHadonia 

Billarat Ifine 

Bardo? . . 

Battler's Gully 

Battler's Hope Lease 

Bauxite 

Baxter's Copper Mine 

Bedford Haven 

B^e!e Station 

Bviiamtn's (Rule k) Mine 

Btrthday Mine 

Bismuth 

Bismuthinite 

Bnmutite 

Bbckboy Hifl 

Bbckwood Ranges 

Bfonde 

Hhe Ribbon Mine 

BItie Soec Mine 

BoT Iron Ores 

Boo?ardie 



86 
86 
86 
39 

19, 26. 88 

24.25 

103 

40.47 

100 

112 

67, 114 

104 

35 

117 

20 

44 

47 

92, 93 

94 

94 

117 

61, 104 

90 

47 

47,92 

99, 101 

98. 100 



I2a 



BoomBr Mine 

Boorarft 

Bomite 

Borcmia Laue 
Boston Ooppor Mine 

Boulder 

Bow Biver 

Bremer Bay 
Bright Star Lease 
BriUsh fla^ Mine 
Broad Arrow 
Broclanan's Oreak 

Brookton 

Brown HiU Extended QM. 

Baidania 

Bonbory OuUy 
Borbanks 



44 

20 

17 

64 

26 

2l> 

4» 

2«> 

CO 

47 

19.3i> 

52. 7& 

. 49r 115, 11^ 

U*B. 

117 

.4»r61,67. 11^ 

9 



Cilciqtancatite 

Cardup 

Orlow OasUe Copper Mine 

Oa9siterite 

O- D. C Mine 
Oditral Extended Tisaae 
Csntral Lease 

Odrussite 

C^rvantite 

Ohaloocifee 

Qhiioopsrrite 

Ohambsrlain Lease 

Che*5ylite 

Ohaynea Oopper Mine 

Chingamonir 

Chiverton I^eid Mine 

O^ri^tinvi Gift Min9 

Ohromiforous Laterite 

Ohnr^oft'ila 

Cackline 

Claim 219a 

Claim 315 

Claim 318 

Clwn 60S 

Claim 64S 

Qlaim 670 

Qlaitn 671 

claim 6S1 

Qlaim 684 

claim 695 

niaim 700 

CUorn 705 

Glaim 710 

C!aim 712 

Clarm 72<; 

Claim 734 

Olaim 738 

Claim 741 

Ctaim 744 

Claim 745 

Claim 74^ 

Claim 74S 

Claim 750 

Claim 75^ 

Claim 75^^ 

CAaim 755 

Claim 75S 

(3aim 759 

Claim 762 



lOif 

78" 

2€r 

.49,56.57,111 

47 

10^ 

63. 108^ 

27^77 

97 

. 17.27.34,36 

18, 34 

57.69 

ir 

35 

49. 55 

85 

4T 

100 

27 

nr 

TO 
74 
65 
65 
74- 
74 
62r 
70 

^ 
71 
65 

70 
6f? 
6.'! 

6r 

7!? 
74 
7T 
70 
71 
70 

ro 

68 
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Pagk 

{^ftim 770 .. .. ^. 74 

CSftun 771 .. 71 

GUim 774 70 

Qaim 775 ., ^ 70 

CSabi 776 . . 7() 

GMXm 779 70 

daim 782 72 

vJUMn 7o*i •• •. .. .. 70 

Ount 792 •. 72 

OUum 801 74 

OobAlt .. .. „ 102 

Oolambite .. * 100 

Comet V«Je 78, loo 

Oommonwealth Leaae 57. 58 

Con^o Lbmb Ill* 

Contest Mine .. 47 

Cooffle^onflr 49, 50, 64, 56, 76, 107 

Gook's Station 19 

Coolgmrdie ^ 20,78,88.91,94.100.116.117 

CoontTAn River 50 

\jOppOw •• •• •• ••• •• *• •• O, i f 

Obpper Qlftnce ^. 17 

Oopper JHo reeBnoe Jiun/B 47 

Copper KinA^ Mine 44 

Obpper Pyrttee 18 

Oranwall Ritended Leaee 72 

06rnwaH Leeee 7<S72 

CorundiuB .. 104 

Go wan BrooK 66 

Cowan Oully 66 

OroBSQB JnUne 2^ 

\ "TO vvn j^oH^v I'ro 
Oroydon •• •• •• .. 19,25,91 

Croydon King Copper Mine 26 

v^yoiiwe •• •• •• •• 11*4 

Cttd(jSnsrwarra 27 

^Uw •■ •■ •• *• •• •• •• •• •• •• x' ' t'9 J 1 *^ 

Oopnferonfl goBttUk 34 

i^upnte •• «• If, £ 4 

Cypruii Oopper Mine 3?! 

Dftllison's Reward Mine 117 

DariinT Range 100, 104 

l)av Dawn 19, 27, 4f^ 

iWhv 78 

Derby Syndicate 32,34 

Dnmond Mine 4i 

Devil's PeaB 2t) 

Drrw f^MUM 72 

Dreamland Lease 68 

Drediring (Tin), Claim Na 1 52 

Dr. Jameson Mine 45 

Doner Mine 28 

Duke of York Mine 47 

Dumpling Gully 62.64 

Dunallan .. .. 94 

Dundas 2t» 

Dunn Bros.' Mine 45 

Aist M t< Rarren «• 19 

Rttt Mtirehison Oddfield r 

•^^wern ureeic 

^^uilina 
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Egina 

Eerina Copper Mine 

Eley's Well 

Elliott's Giilly 

EHverdton Mine 

Elverdton South Mine 

ELverdton Welcome Stranger Mine 

Emerald Copper Mine 

Emily Hale Mine 

England L^ase 

Enterprise Lease 

Eriistoun 

Erubescite 

Eeperanoe Ilill Lease 

Euxenite 

Evelyn Copper Mine 



Pa»k 

25 

'49,50.54.55,76,107 

70 

39,46 

. . 38, 46 

• • 38 

30 

40 

53, 64 

67, 113 

. rf 20, 78 

17 

68 

55, 106 

26,91 



Fahl Ore 

Fairlie Mine 

Earwig's Claim 

Federal Mine 

Federation Copper Mine 

Filewood's (Grarritty &} Mine 

Five-mile Copper Mine 

Floater Mine 

Four-mile Pool Lead Mine 

Floyd's Gully 

Fraaer's G.M. 

Free Assays 



18 

47 

54 

41 

26 

45 

26 

45,94 

82 

72, 112 

116 

14 



Qftbanintha 

Gadolinite 

Galena 

Galtee More Lease 

Garritty & Filewood's Mine 

Geikie Range 

Gelirah Lead and Copper Mine .. 

Geraldine 

Geraidine Copper Mine 

Geraldine Lead Mine 

Geraldton 

Gibbsite 

Gibney's Gully 

Gibson's Copper Mine 

Gill's Copper Mine 

Gladstone Lease 

Glasgow Lease 

Glenderry Copper Mine 

Golden Hope Mine 

Golden Horseshoe Mine 

Goongarrie 

Gordon River 

Gordon's Mine 

Gorge Creek 

Gough and Smith's Claim 

Grafter Mine 

Grant's Reward Reef 

Gray's Lead Mine 

Great Oversight Mine 

Great Wonder Lease 

Greenbushes 49,50,61, 

Greenbushes ConBolidated Tin Sluicing and 
Greenbushes Development Company 
Greenmount 



.. 19, 28, 95«99 

55 

34,77 

iia 

• • • • oo, a^ffSji 

18, 19, 81, 33, 78, 81, 88 

77, ol, oo 
115 
104 

• ■ . . 6a 

35 

• • 6^ 

03- 
26 

102 
19,30 

•36 
20,78,88 
• • * o 

47 
21 
82 

76, 93, 300, 102, 106, 107, 112, 114 
Mining Company .. 67 

62,63. 

20 
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Green's Well . 
Gregory A. 
Grimsby Mine 
GwaUa Copper 






49. 60, 65, 66, 107, 108 

77 

43,46 

• . 33, 34 



HaU'e Creek 

Hannftn's Bew»rd G.lf. 

Haphazard Lease 

Harbour View Mine 

Harbour View North Mine 

Hardman. E. T. 

Hardy River 

Heam and Finrty'B Claim 

He:da Mine 

Henninr's Copper ICne 

Herbert's Mine 

Herdsman's Lake 

Hester's SprinsT 

HminSTilIe 

Hillsborougrh Mine .. 

H.M Leue .. .. 

Hong Kongr .. 

Horan's Leese 

Horan's No. 1 North 

Horseshoe 

Hoebnerite 

Huntsman Group 



• ■ « • 



20, 78, 88 

116 

69 

37,46 

47 

19,49 

78 

75 

47 

33 

78 

101 

71 

116 

44 

109, 110 

20 
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PART I. 



THE 



Bonnievale and Kunanalling Districts, 

COOIX3ARDIB GOLDFIBLD. 



PREFATORY NOTE. 



THE TmnooA mining centrpa deoenbed by Mr. Gibson in thia 
Bolletin consist Urgely of fine grained foliated and massive 
greenstones; these are penetrated by granite which, in 
some parts of the district* forms the matrix of the princi- 
pal gold-bearing reeii* 

Hie quartz re?£B oocnr both in the granite and the green- 
stone, and at times are to be found forming the Junction of the 
two. The reefs in the giunite appear in general Xo have a strike 
parallel to the Junction between the granite and the greenstone^ 
and they are invariably hard clean quartz, which carries very 
little salphides. 

The ore of the highest value is said to be that which is most 
marked by lamination, and as a rule tlie hanging walls of the 
reffs are much better defined than the foi>t walls. 

Hie Kintore centre is about six miles from Kunanalling and 
is geologically identical therewith, and is of especial interest by 
reason of the occurrence of the "Cement Deposits'* which filled 
mn old river channel carved out of a much eroded granite. \Miat 
now remains of this Cement, which appears to have been very 
extensively worked, occurs everywhere between 1,380 and 1,460 
feet above sea leveL 

The old river channel has been followed by mining operations 
for over a mile and a-half though there are frequently breaks 
which may probably be ascribed to erosion; the results of erosion 
are strongly marked by numerous potholes and deep gutters. 

The deposits filling the old water course consisted of rounded 
and snbangular fragments of quartz of all sizes, cemented by a 
ferruginous silicate of alumina in varying proportions. So far as 
mining operations have been carried, the payable gold was mainly 
found in the cementing material. According to the official figures 
it appears that the cement has yielded 20,217*46ozs. of fine gold. 
There seem to be some good scientific reasons for believing th-^ 



gold to have been deposited mechanically, though a certain 
quantity may have been added from solution. The ultimate deri- 
vation of the gold is from the reefs and formations in the vicinity. 
The G^logical Age of the Cement deposits is somewhat con- 
jectural, but ihere appears to be some evidence for believing it to 
be either late Tertiary or Pleistocene. 

A. GIBB MAITLAND, 
Geological Survey Office, Government Geologist 

17th February, 1908. 



TABLE OF CONTENTS. 











Page 


Prefatory Note 


■ * • 


• • • 


• « • 


5 


BONNIBYALE — 










General and Qeology 


• • • 


• • ■ 


• • • 


9 


The Quartz Reefs 


• • • 


• • • 


• • • 


11 


Water and Timber 


• • • 


• • « 


• * • 


13 


The Mines 


• • • 


• • • 


• • • 


13 


KUMANAIiLING — 










General and Geology 


• * • 


• • • 


• • ■ 


20 


The Quartz Beefs and Lodes 


• • • 


• • ■ 


22 


Water and Timber 


■ • » 


• • « 


• • • 


24 


The Mines ... 


• ■ • 


• • ■ 


■ • • 


24 


KiNTOBB — 










General 


• • ■ 


■ • • 


• ■ • 


37 


The Cement Leases 


« • • 


• ■ • 


• • • 


38 


Carbine 


• • ■ 


■ ■ A 


• • • 


42 


Dunn's " Eight Mile " 
Balgarrie g!m. 


■ • • 


• • • 


« • « 


46 


• ■ • 


• ■ • 


• • ■ 


46 


JOUBDIV H11.L8 — 










General 


• • ■ 


• • • 


• • • 


... 4cl 


The Mines 


• • • 


• • • 


• • • 


49 


Wealth of Nations 


• • • 


• • • 


• • • 


53 


Index ... 


• • • 


• • ■ 


• • « 


57 



MAPS. 

Locality Map ... ... ... ... Froiitisfiecc 

Geological Sketch Map of Bonnievale (2() chains to 1 inch) ... At cud 
Geological Sketch Map of Kintore and Kunanalling (40 chains 

to 1 inch) ... ... ... ... ... At end 



PLATES. 




To (ac« Page 


I. — New Victoria Consols Mine 




14 


II. — Vale of Coolgardie Mine 




16 


III. — Westralia and East Extension Mine 




18 


IV. — Premier Mine 




24 


V. — Carbine Mine 




44 


VI. Wealth of Nations Mine 




54 



FIGUBES. Pag« 

Fig. 1. — Cross Section at vertical shaft, fiendigo G.M.L., Bonrie- 

V {vAl7 ••* ••* •*• ••• ••• 

Fig. 2. — Plan shewing mode of occurrence of the Shamrock lode 



11 



PART I. 



The Bonnievale and Kunanalling Districto, 

CcMilgrardie ' Goldf ield. 



BONNIEVAL.E. 

The towuship of Bonnievale is situated about seven miles to 
the north of Coolgaixlie in a small valley running approximately 
east and west between two ridges of greenstone hills which rise 
to a maximum height of two to three hundred feet. The 
intervening country between this centre and Coolgardie consists 
of alternating valleys and ridges, the^e generally speaking having 
a roughly east and west trend ; a similar class of country also 
extends eight or ten miles farther north with a difference that a 
greater extent of flat country exists between the ridges. 

The Bonnievale valley has a width — me«i8ure<l from crest to 
crest of the hills — of alx)ut a mile and a-half, and the principal 
mines are situated about the centre of it, the townsite being just 
at the foot of the northern rise. 

Generally speaking the country may be said to consist of 
foliated and massive greenstones of the usual type — these being 
mostly fairly fine grained— and to be a continuation of that 
greenstone area in which the auriferous deposits of Coolgardie 
occur. Penetrating these greenstones, however, and occupying 
the central and western portion of the valley is an area of granitic 
rocks, and these are of interest in so much as, contrary to usual 
habit, it is almost entirely within them that the principal gold- 
bearing reefs are found. 

As can be seen by reference to the accompanying map, this 
granite area has its eastern limit just south of the townsite, and 
extends westerly for some distance ; its exact extent in this 
direction is however indeterminable owing to the fact that the 
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whole country to the westward is covered with extensive recent 
deposits consisting of sand, loam, etc., and being partly the result 
of the decomposition in situ of the underlying rocks and partly 
the accumulation of debris brought down from the surrounding 
hills ; owing also to the accumulation of this debris along the 
lower portions of the valley the absolutely accurate mapping of 
the geological boundaries in this part is rendered almost 
impossible ; the effect of this surface debris is, however, somewhat 
compensated for by the information provided by the various 
shafts and mine workings. 

The greenstones (amphibo(ites), which appear to be the 
older rocks, are an uniformly fine-grained variety similar to those 
found at Coolgardie — whicn have been described in Bulletin 3 
(p. 40) of the Geological Survey — and most other mining centres 
of Western Australia ; they are for the most part massive, or 
only slightly foliated, except in close proximity to the granite 
where they are highly crushed and foliated, the foliation 
invariably running parallel to the junction with the granite, and 
in some cases being seen to dip away from it ; this crushing is 
merely local and only extends over a distance of a few chains 
from the granite ; it is apparently due to the pressure caused by 
the intrusion of the latter. One or two small masses of green- 
stone also occur within the granite area ; these, however, appear 
to be merely lenticular masses which have been caught up in the 
granite at the time of its intrusion. 

The granite, which as previously stated occupies the central 
portion of the valley, is fairly coarse grained and massive, show- 
ing little or no signs of foliation even along its junction with the 
greenstones ; it is a biotite variety, fairly light-coloured in hand 
specimens, and under the microscope the constituent minerals are 
seen to consist, in addition to quartz, of orthoclase, plagioclase 
(probably albite) and microline in large flakes and crystals, a few 
irregular flakes of biotite and a little scattered ilmenite ; the 
felspars aie much clouded, and there is a considerable develop- 
ment of saussurite ; the biotite is a good deal altered into a green 
chloritic mineral ; a few small grains of apatite are also present 
throughout the section. No schistosity is noticeable in the 
section (789) [7628]. 

Where the junction of this granite with the greenstones is 
plainly visible it can be seen to be dipping Inflow the latter on 
all sides at a fairly flat angle, and one or two shafts which have 
been put down in the greenstones a short distance from the 
junction have bottomed on granite at a comparatively shallow 
depth ; e.g., on the Westralia Extended, G.M.L. 1639. On the 
Bendigo, G.M.L. 4096, a vertical shaft started in greenstone is 
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said to have, at a depth of aboat 230 feet, bottomed on massiTe 
granite after first having passed throagfa two narrow dykes of 
granite, these being apparently o£&hoot8 from the main body, 
thus: — 

Fig. I. 




Crae» Scctioa at Verticttl Shaft, BendBgo O.M.L., BooiiMTale: 

How far this body of granite extends westerly it is hard to 
say, as about a mile west of the townsite the valley opens oot 
into wide extensive flats covered with a considerable thickness of 
recent deposits, and no rock outcrops are visible ; it appears 
probable, however, that it extends out to the south of Mt. 
Burgess and joins the main mass that lies between Kunanalling 
and Jourdie Hills. 

In addition to the miiin body of granite tfiere is a still later 
aeries of intrusive acidic rucks represented by numerous small 
felsitic dykes which are ff>und intersecting lioth the granite and 
the greenstones ; these vary in thickness from a foot or two to as 
much as from one to twu chains, but are nowhere of any great 
length or continuity ; the most important of them are shown in 
position on the map accompanying this report, but there are in 
addition several other smaller ones in the greenstone hills 
immediately to the north of the townsite. 

Th^ Qwirtz Rfet'f. — These are found both in the granite 
and in the greenstones, and also in a few cases along the line of 
junction of the two classes of rocks ; these latter, however, have 
oot so far proved to be of much value. 

Generally speaking the reefs in the greenstones are small 
and of no great length, and judging by results — they are all now 
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abandoned — are of very low grade. The most important reef 
worked in this class of countiy is that on the Burgess, 6.M.L. 
4113, about three-quarters of a mile to the north of the town. 
This reef — as can be seen by reference to the map — is very 
irregular in its strike, running from nearly south-west to north- 
west, and dipping at apparently a very flat angle to the north- 
ward ; near the surface it is of large size, and a good deal of work 
has been done on it, but it is now abandoned apparently owing 
to the values decreasing and not to the stone cutting out. 

All the reefs now being worked are in the granite, and as a 
rule they have no regular line of strike, though the more 
continuous lines generally run approximately parallel to the 
junction of the granite with the greenstones. On the whole they 
all appear to be separate fissures or ** gashes " and do not appear 
likely to live to any great depth. 

One or two reefs — notably those on the . Vale of Coolgardie 
and Bendigo, O.M.Ls. 1552 and 4096 — are for part of their 
length entirely in granite and for part along the line of contact 
of the two classes of country, and when this latter happens they 
are generally smaller and much more irregular. 

Although one or two of those reefs which occur wholly 
within the granite run for a considerable distance, the majority 
of them are of comparatively short length ; they are, however, 
usually of fair size, but on the whole are very irregular and 
exhibit a strongly marked lenticular habit frequently pinching 
out from six or eight feet to as many inches in a short distance 
and then making again into large bodies just as suddenly ; the 
length and size of . these lenses, or " shoots " of stone also varies 
considerably ; so far the average width of the majority of the ore 
bodies worked, taking them right through, is said to have been 
about four feet ; one or two of them, however, are a good deal 
below this. 

The reefs are invariably of hard clean quartz very white and 
glassy, and so far carrying very little sulphide ; the stone is often 
strongly laminated, and when this happens the values are said to 
be better than in the more solid stone ; there are no defined 
shoots of gold, the values being said to be fairly uniform 
throughout, though as a rule the stone near the wall is generally 
a little better than that in the centre of the reefs. Frequently 
the quartz carries a little galena scattered through it, and this is 
invariably accompanied by higher gold values. 

In the upper levels the reefs as a rule have good walls, the 
hanging wall being usually very clean and regular, while the foot- 
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wall is not so regular ; in the deeper workings the stone in places 
becomes " frosted " on to the walls and does not come away 
cleanly. 

All the reefs may be classed as low grade, as may be seen by 
reference to the statistics, but occasional rich patches were found 
near the surface. 

The individual reefs will be found more fully des(*ribed under 
the names of the various mines in which they have Iteen worked. 

Water Suppijf. — The district as a whole is only fairly well 
watered and the supply is invariably salt. For domestic purposes 
the town depends on the Goldfields Water Supply, to which 
system it is connected na Coolgardie. The supply in the 
individual mines is not sufficient to keep the l>atU»ries going full 
time, and the We^traHa and Eivst Extension which crushes with 
40 head of stamps obtains its water from a well on the Hat aliout 
two miles to the north-west, where there is an abundant supply 
of salt water. 

TimhfT. — Timber is still fairly plentiful in the district, and 
consists almost entirely of gum ; the l>est of it has, however, been 
cut out owing to the fact that the Kurrawong Timber Company's 
tramway passes a few miles to the north. 



THE MINES. 

New Yictoria Consols (Gem Leases), G.M.Ls. 595, 1405, 
1741. 

This property on which a good deal of work was done by the 
original company is now in the hands of a small party of 
tributors who are doing a little work near the north-east 
boundary of the block at a depth of about 100 feet. Very little 
work has been done on the leases for some yeara past, and the 
majority of the workings are now inaccessible. 

As can be seen by reference to the working plans, the reef 
was extremely flat, in fact practically horizontal for a great 
distance, and on this account difficult to work ; it is said to have 
been small and very iiTegular. 

Where the present tributors are working there is only a 
small block of stone in sight ; this even for the few feet it is 
opened up is very ** in and out," varying in thickness from six 
inches to two feet ; there is a small split off it along thr 
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but no work has been done on this so far. The stone is hard 
clean quartz, very white and glassy. The enclosing country is 
massive granite, much decomposed, and fairly soft throughout the 
workings. 

This line of reef is the one on which the present main 
workings of the Westralia and East Extension Mines are 
situated (see page 17). 

The plan and section of the workings herewith have been 
traced from the old company's plans, and are not completely up 
to date. 

Table showing the Yieln of the New Victoria Consols Reef. 



Yetf. 



Name And Number of 



Ore 

cruMhed. 



Gold 
therpfroni. 



Rate 
per tun. 



Total. 



Ore crushed. Gold tlMrefrom 



Previous 


to 




IWi 




in? 




IHW 




IMU 




IMM 




liiOl 




1902 




1M» 




IVM 




1906 




1906 




1907* 





New Victoria Coiuolii 
O.M.Co.. N.L.. O.M. 
L'n. 986 < 1-101 1, 1405. 
1741 

Do 

Di> 

Do. 

Do. 

Gem Usaaee. O.M.L'e. 
096 (1401). 1406. 1741 

Do 

Do 

Do 

Do 

Da 

Do 

Tbtal .. 



Tonn. 


Om. 


0». 


lOS-00 


62-09 


-49 


644-00 


541-86 


•84 


3.B5S-00 


1.829-57 


•51 


7.435-00 


9.606 38 


-34 


1.27000 


347-77 


-27 




cy. 964-74 




, , 


c)r. 30119 




2.0B0-O0 


1.64R-96 


•81 


8.944-00 


2.177-31 


•74 


1,029-00 


626-21 


■60 


006-00 


4:«-4:i 


-72 


230-00 


88-91 


•26 


• • 


• » 


•• 



ToiM. 



On. 



Averas* 

rate 
per ton. 



Oan. 



13,009-00 



6.8»-00 



1933800 



6.337-67 



6.615-74 



10,8&3'41 



-90 



-64 



* To 30th June. 



Yale of Coolgardle O.HIg. Ltd., G.M.L3. 1552, 3947. 

Not much work is being done on this property, the leases 
being in the hands of a small party of tributors who at present 
are doing a little work at the 260 feet level ; on the whole very 
little has been done on the leases for some years past. 

Three main lines of reef have been worked, known 
respectively as the Main Reef, West Reef, and Quarry Reef ; the 
relative positions of these can be seen by reference to the plan 
herewith. A good deal of work has been done on these reefs, but 
a great part of the upper workings are inaccessible, and the 
bottom level was under water and could not be examined. 

Most of the work is on the Main Reef, which has been 
opened up to a depth of 300 feet, this being the deepest work on 
the leases ; at the present time the tributors are working on this 
reef taking out a block of stone above the 260 feet (intermediate) 
level ; this block averages about four feet in thickness, and this 
' ^ said to have been about the average of the whole reel 
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but no work has been done on this so far. The stone is hard 
clean quartz, very white and glassy. The enclosing country is 
massive granite, much decomposed, and fairly soft throughout the 
workings. 

This line of reef is the one on which the present main 
workings of the Westralia and East Extension Mines are 
situated (see page 17). 

The plan and section of the workings herewith have been 
traced from the old company's plans, and are not completely up 
to date. 

Table showing the Yieln of the New Victoria Consols Reef. 



Yemr. 



Nunc Mid NutiilMr of 
Leue. 



On 
cniHhad. 



OoM 
therefroiu. 



PreTioua 
to 

1NV7 



18B7 
1888 
IHW 

lyoo 

lilOl 

IMS 
1903 
1904 
1908 
1906 
1907 > 



New Victoria Connold 
O.M.Oo.. N.L.. G.M. 
L>. OOB (1401). 1406, 
1741 

Do 

Do 

Do 

Do 

Oeiu liBMeA, U.M.L's. 
60G (1401). 1406. 1741 

Do 

Do 

Do 

Do 

Do. 

Do 

TbUl .. 



TOD8. 
106-00 



644-00 
.1.665-00 
7.439-00 
1.270-00 



62-09 



541-86 
1.S29-67 
2.666-38 

MT7! 



RAt« 

pipr ton. 



On. 
4» 



ToUl. 



On crushed. 



.. 


.•y. 264-74 


, , 


i-y. 301 19 


2.oao-oo 


l.»4R-a5 


a.B44-0O 


2.177-31 


1.028-00 


626-21 


606-00 


438-43 


a90«) 


68-91 



-84 
•61 
•34 
-27 



•81 
•74 
-60 
-72 
■86 



Tann. 



Gold tli«nftt>ni 



OlR. 



13.000-00 



6.829-00 



19,838*00 



6.337-67 



6.615-74 



10,863*41 



Avennre 
per ton. 



On. 



-41 



•m 



•64 



♦ To 30th June. 



Yale of Coolgardie O.Ms. Ltd., G.M.Ls. 1552, 3947. 

Not much work is being done on this property, the leases 
being in the hands of a small party of tributors who at present 
are doing a little work at the 260 feet level ; on the whole very 
little has been done on the leases for some years past. 

Three main lines of reef have been worked, known 
respectively as the Main Reef, West Reef, and Quarry Reef ; the 
relative positions of these can be seen by reference to the plan 
herewith. A good deal of work has been done on these reefs, but 
a great part of the upper workings are inaccessible, and the 
bottom level was under water and could not be examined. 

Most of the work is on the Main Reef, which has been 
opened up to a depth of 300 feet, this being the deepest work on 
the leases ; at the present time the tributors are working on this 
reef taking out a block of stone above the 260 feet (intermediate) 
level ; this block averages about four feet in thickness, and this 
^s said to have been about the average of the whole reef. 




^J^^4 
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This Main Reef near the surface is along the north-eastern 
side of a tongue of greenstone, as shown on the map ; this 
tongue, however, dies out at a very shallow depth at its north- 
western end, but pitches deeper as it goes eastward, and joins the 
main body of greenstone in this direction ; towards the north- 
western end, where in contact with this greenstone, the reef is 
said to have been fairly small and very irregular, and to have 
died out in depth soon after it got away from it ; in the present 
workings farther east, however, it is still going down strongly 
having granite on both walls, the greenstone having cut out 
(vertically) as proved by a crosscut to the West Reef, which on 
the surface is on the opposite side of the tongue ; taking this reef 
right through it is said to have been pretty irregular, sometimes 
pinching out to a few inches and then again opening out to seven 
and eight feet ; on the whole it is said to have averaged some- 
where about 4 feet. 

Several other smaller reefs on the north side have been 
worked in connection with the Main Reef ; these were known as 
the Parallel Reef and the Battery Reef ; they were both small 
and very little work has b<?en done on them ; the Battery Reef 
was only a few inches in thickness, but some nice stone was got 
out of it ; the Parallel Reef was a little larger, but was very low 
grade. The position of these reefs is shown on the accompanying 
mine plans. 

The West Reef lies about 250 feet south-west of the Main 
Reef and runs parallel to it ; it is entirely in granite, lying a 
hundred feet or so from the tongue of greenstone which runs 
alongside the Main Reef. Most of the work on this reef lies 
between the surface and 100 feet (v.d.), though it has also been 
opened up at the 300 feet level by a crosscut from the Main 
Reef; these bottom workings were flooded and therefore 
inaccessible, and a great portion of the upper workings were also 
inaccessible owing to the levels having fallen in. No work has 
been done either on this or the Quarry Reef for some time. 

The average thickness of the reef appears to have been from 
three to four feet, but it is very irregular, and in places goes out 
to almost a thread ; at the south-east end it connects with the 
Quarry Reef as shown. 

The Quarry Reef has been worked to about the same extent 
a^ the West Reef, and for the same reasons a great part of the 
workings are inaccessible. 

The reef runs almost due east and west, dipping pretty flat 
to the north, and cuts across the line of the West Reef diagonally. 
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f possibly marks the line of an old fault, but not sufficient 
) seen to m&ke this point clear ; several reefs run into the 
Reef, but none of them cut tlirougb it, and at the same 
loes not appear to cut through them ; ail have probably 
ineil at the Rame time. 

B Quarry Reef is a eomparatively short reef, and is more 
r in size than any of the others, frequently pinching out 
' inches, and then rapidly making again to as much as 
twelve feet in places. At its east end, near where the 
!eef comes in contact with it, it runs on to the green- 
nd along the junction of these with the granite for a short 
' but gets very small and apparently cuts out altogi-ther. 

tre are several other parallel norih-west and south-east 
liting with the Quarry Rpef on this and the adjoining 
r, on all of which moie or less work has been done. These 
e one or two chains apart, and are all in the granite, 
approxintately parallel to its junction with the green- 
ind all dipping at a Hat angle to the north-east, the 
also dipping in this direction below the greenstones. 

i quartz in all these reefs is hard white and glassy, some- 
rongly laminated and carrying little or no sulphides. The 
! all low grade, and the values are faiily regular througb- 
tbe case of the Main Reef, however, much better values 
Utined near the surface at the northern end. 

t thawing the Yield from Viile of Coolgardie G.Mt., Lid. 



14^99 
1900 
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1992 
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166 00 


116-85 


-69 


2,476 00 


3,082 50 


1-24 


2,165 00 


1,384-56 


■64 


11,094 00 


6,177 97 


-55 


11,92600 


7,655-44 


-64 


12,105-00 


5,674-42 


-46 


11,245-00 


4,913-37 


-43 


9,740-00 


4,254-95 


■43 


3,617-90 


1,743 05 


■48 


3,150 00 


1,347-51 


-42 


2,110-00 


898 10 


-42 


685-00 


117-69 


■17 


70,47»'00 


S7,Stt5-41 


•58 
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Wegtralia and East Extension Mines Ltd., G.M.Ls. 144, 
1151, 1639, 2146, 2266, 3572, 3575, 4012, 4099, 4113, 4114. 

This is the only property at Bonnievale on which any work 
worth speaking of is at present being carried out. A reference 
to the plan of the underground workings will show that a large 
amount of work has been done, and that several lines of reef have 
been opened up ; at the present time, however, work is being 
done on practically only one line, this being the same one as 
worked on the New Victoria Consols (Gem Jjeases), and which 
conies into the Westralia and East's ground at a vertical depth 
of about 130 feet. Below this depth the reef is a good deal 
bigger than in the Consors ground, and is said to have averaged 
about four feet right through the workings ; in the deeper work- 
ings on the north side of the shaft there is very little stone, and 
the reef appears to be cutting out in this direction, though one 
good-sized lens of stone has l)een worked ; south of the shaft 
there is a much lietter reef, wliich in one place is fully eight feet 
wide, and probably averages about four feet ; in the two bottom 
levels the stone near tlie shaft is small, but it is improving in 
size as the drives are continued southerly. 

In addition to this a large amount of- work has been done 
on two other lines of reef known respectively as the South Reef 
and the Tunnel lieef. Most of these latter workings weie 
inaccessible, but the reefs are stated to have similar characteristics 
to the main line, being decidedly irregular and lenticular, and to 
have averaged about four feet in thickness. 

There are also several other lines of reef on the leases, on all 
of which more or less work has been done ; these, however, are 
not considered of any great importance, being of too low grade to 
pay. 

Of these reefs the main largest lines run roughly parallel to 
the junction line between the granite and the greenstone — heie 
about north-west and south-east — and dip north-east at an angle 
of about 40 degrees ; the second line runs almast due north and 
south, and the reefs dip at a flat angle to the east ; these north 
and south reefs are, as a rule, shorter and more irregular than the 
others. 

All the reefs are at times strongly laminated, and the quartz 
is, as a rule, white and glassy, and very free from sulphides ; the 
values are said to be fairly regular throughout, but are distinctly 
low grade, as can be seen by a reference to the table of returns 
herewith. In the upper levels the walls are clean and well 
defined, but in the deeper workings the quartz is becoming 
*' frosted " on to the walls and does not come away cleanly. 
Occasionally several well-defined separate seams can be seen in 
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the one reef, apparently as if several depositions of quartz had 
taken place, and when this happens it is said that usually only 
alternate seams carry values. 

The country rock is a massive granite, fairly soft in the 
upper levels, hut very hard and compact in the bottom 
workings. 

The mine water is salt and the supply is limited ; water for 
battery purposes is obtained from a well on the flat about two 
miles to the north-west, where an abundant supply (salt) is 
obtainable. 

The mine is equipped with an up-to<date 40-head mill and 
plant. 

I'able showing the Yield from the West rati a and East Extension 

Miftes^ Ltd. 



Year. 


Ore crushed. 


Gold therefrom. 


Bate per ton. 




Tons. 


OSB. 


Oa. 


Previous to 1897 .. 


23200 


92-54 


-39 • 


1897 ... 


7,55510 


7144-43 


•94 


1898 ... 


22,615-35 


11,923-55 


•52 


1899 ... 


9,326-20 


2811-41 


•30 


1900 ... 


495 00 


80-37 


-16 


1901 ... 


4,28200 


1,453-25 


•33 


1902 ... 


13,149 00 


9,433-21 


•71 


1903 ... 


26,98100 


19,82310 


•73 


1904 ... 


26,388-90 


16,482-23 


•62 


1905 ... 


31,68800 


13,680-38 


•43 


1906 ... 


40,11509 


14,875-74 


•37 


•1907 ... 


15,299-00 


5,261-09 


•35 


Total . . . 


198.125*H5 


1 08,061 -SO 


•52 



* To 30th June. 



Table showing the Yield from Leases at Bonnievale, other than those 
nire.ndjf mefitinrifd^ up to SOth Jun^^ 1907. 



Name and No. of Leaae. 


Ore 

cnished. 


Gold 
therefrom. 


Rate per 
ton. 


Bendigo and Coolgardie Prop. Co., 
N.L., G.M.L8. 3847, 3848, 4096, 
(126, 347) ... 

Black Cat, G.M.L. 4174 

n^.»^«n8er King, G. M. L. 3602 ... 


Tons. 

3,891-00 

6100 

306-50 


Oza. 

3,411-86 

35-62 

214-85 


Ota. 

•87 
•58 
•70 
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Table showing the Yield from Leases at BonnievaUy other than those 
already mentioned^ up to 30th June, 1907 — continued. 



Name and No. of Lease. 



Ore 
crushed. 



Oold 
therefrom. 



Rate per 
ton. 



Curiosity, G.M.L. 3869... 
Enterprise, G.M.L. 3901 
Gem of the Vale, G.M.L. 3630 ... 
Gentle Annie, G.M.L. 3805 
Golden King, G.M.L. 1811 
Lady Florence, G.M.L. 3742 
Little Victoria, G.M.L. 3895 
Mt. Burgees G.M., Ltd., G.M.Ls. 

2413,1610... 
Mt. Burgess Christmas Gift, G.M.L 

X \3 X ^/ ••• ••• ••• 

Mt. Minyen, G.M.L. 3923 
Native Wonder, G.M.L. 3763 ... 
New Burgess, G.M.L. 3944 
North Burgess, G.M.L. 4060 (1610) 
North Burgess G.M. Co., Ltd., 

G.M.L. 1610 
Prim Syndicate, Ltd , G.M.L. 2638 
Prince Llewellyn, G.M.L. 3829 ... 
Water Trust, Mining and Public 

Crushing Co. of W. A , Ltd., 

G.M.L. 3453 
Sundry Claims 



Tons. 


Ozs. 


11700 


37-31 


178-00 


138-97 


44-10 


12 03 


809-50 


1,292-42 


47-00 


47 09 


62-50 


47-34 


2000 


29-55 


8,434-50 


8,463-25 


427-00 


252-76 


32-00 


12-94 


25-00 


15-86 


42-50 


8-01 


• ■ • 


ex 185-17 


1,037-00 


617-66 


2,684-80 


2,052-47 


68-00 


17-26 


1,648-30 


808-35 


245-50 


153-44 



Ozs. 

•31 

•78 

•27 

159 

100 

•75 

147 

100 

•59 
•40 
•63 
•18 



•59 
-76 
•25 



•49 
-62 



Bonnlevale to Kunanallingr. 

North from Bonnievale the greenstone country extends for 
about nine miles, being mostly covered with recent deposits, with 
only occasional rock outcrops in the form of low ridges ; it then 
gives place to massive granite, which extends continuously, with 
occasional outcroppings from beneath the sandy covering of 
recent deposits, to Kunanalling. 

The southern junction of this granite with the greenstones is 
not visible, but it probably runs a little north of west and south 
of east ; the northern junction runs about north-west and south- 
east through the townsite of Kunanalling (ride map) To the 
^westward this body of granite appears to open out over a very 
considerable area, but to the eastward it does not appear to be so 
extensive. 
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KUNANAIiLING. 

The townsite of Kunanalling is situated at the south-western 
foot of a low ridge of greenstone hills, extending in a general 
north-westerly and south-easterly direction, and having a 
maximum height of 150 to 200 feet; to the south and west the 
whole country is flat and covered with loose sandy soil and fairly 
heavily timbered with mulgaandgum ; to the north, immediately 
- behind the town, are a few low parallel greenstone ridges trending 

roughly north-west and south-east for four or five miles and 
having a maximum width of alK)ut a mile and a-half, then giving 
place to extensive mulga and salt-bush flats. 

Broadly speaking the rocks of the district can be said to 
consist of only two classes, viz., granite and greenstone, the 
junction of which runs approximately north-west and south-east 
through the middle of the town ; the country to the south and 
west is granitic, and to the north and east is greenstone. 

The general line of this eastern boundary of the granite is 
shown on the map herewith ; its western lx)undary is about a 
mile on the Kunanalling side of the Jourdie Hills Trig., and 
apparently runs much more nearly north and south ; beyond the 
western limits of the map the eastern boundary swings round a 
good deal more westerly running several miles to the south of 
Dunn's Eight Mile ; the western edge is said to be about two 
miles to the east of Dunnsville, so that the belt is getting much 
narrower in this direction, and poasibly dies out altogether a few 
miles farther north. Southerly and south-westerly this granite 
belt opens out into a large area lying between Jourdie Hills and 
Coolgardie, its extent however in this direction is not ex£M;tly 
known. 

In addition to this main body of granite there are one or two 
smaller areas within the district examined, between Kunanalling 
and Kintore; the^ie occur entirely within the greenstones and at 
no great distance from the main granite mass ; their position and 
extent are shown on the map herewith. Owing to the recent 
deposits which cover the greater portion of the country between 
Kunanalling and Kintore the exact boundaries of these smaller 
granite bodies are difficult to exactly define ; they are evidently 
offishoots from the main mass. 

The granite is a massive variety similar in hand specimens to 
that at Bonnievale, and is undoubtedly intrusive through the 
greenstones. A section (788) of a specimen [7628] taken from 
the water shaft on G.M.L. 7348 at Kintore shows it to differ 
slightly from the Bonnievale variety in that the felspar consists 
almost entirely of orthcx^Iase in large flakes and crystals generally 
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exhibiting zonal structure and Carlsbad twinning; a little 
plagioclase is also present, but microline is apparently entirely 
absent ; the biotite is not so altered but whei-e so is changed into 
colorless scaly talc ; the felspars are very little altered ; more 
ilmenite is present, and is largely altered into leucoxene The 
section shows no sign of schistose structure. 

The greenstones are of the type usually found on the 
Eastern Goldfields of Western Australia, and occur both massive 
and schistose. 

The schistose rocks are most largely developed in immediate 
proximity to the granite, and apparently owe their existence to 
the presence of the latter ; they only extend over a width of 
from, roughly, ten to fifteen chains, occasionally more, the 
schistosity is invariably parallel to the junction with the granite 
and dips away from it ; it is most strongly developed closest to 
the junction. These schistose rocks pass imperceptibly into the 
massive and slightly-foliated variety, and are merely a crushed 
form of the same. 

Running through these massive and foliated rocks are 
occasional narrow bands of schists, having a trend invariably 
parallel to the granite junction ; these bands are often less than 
a chain in width but are usually fairly continuous, evidently 
marking shearing or faulting planes ; it is within these that the 
majority of the payable ore bodies have lx»en found. 

The massive greenstones, as a rule, form the ridges, while the 
schist belts are found in the valleys between, which probably 
owe their existence to the softer and more-easily weathered 
schists. They, the massive varieties, are fine grained and very 
hard and compact at a depth. A section (785) of a specimen 
[7519] taken from the dump on Pearce's Find, G.M.L. 2836, 
shows it to consist of an intimate mixture of pale green horn- 
blende (actinoiite) and a plagioclase felspar (probably labradorite) 
in about equal proportions, the latter sometimes showing slight 
signs of crystalline boundaries, but being, as a rule, in irregular 
masses and showing very little clouding or alteration ; a good 
deal of magnetite is also present in the form of skeleton crystal 
aggregates ; no schistose structure is visible in this section. 

In addition to the granite and greenstones there is a 
series of acidic dykes which are found traversing the greenstones. 
These are usually small, Vxjing sometimes only three or four feet 
in width and of no great length, and have not been shown on the 
map, as the scale of it is too small to permit of them being 
delineated with any degree of accuracy. These dykes are not 
numerous, and when found are usually in fairly close proximity 
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to the granite. Some of tliem closely resemble the main body of 
the granite, from which they appear to be merely ofF-shoots ; 
others appear to belong to a later intrusion, and consist of fine- 
grained felsites and quartz porphyries. These have mostly been 
met with in the workings below ground (e.g , in the Premier 
Extended, G M.L. 419), and are not as a rule visible on the 
surface. This is owing to the recent deposits which cover the 
greater part of the district under examination, and if these were 
removed the granitic and porphyry dykes would probably be 
found to occur in considerable numbers. One or two of these 
granitic dykes occurring along the line of the schist belts 
mentioned above have been found to exhibit a strongly-marked 
schistose structure parallel to the schistosity of the greenstones, 
having evidently been subjected to the same shearing action as 
the latter, this shearing having taken place subsequent to the 
granitic intrusion. 

Quartz Reefs and Lodes. — The auriferous quartz reefs and 
lodes of Kunanalling are found almost without exception in the 
greenstones, thus conforming to the usual West Australian rule 
A number of quartz reefs occur along the junction of the granite 
with the greenstones, these sometimes being of considerable 
width but of little length, and so far have not proved to be gold- 
bearing. 

The auriferous quartz reefs on the whole are small, and 
though the channels in which they have been formed are often of 
considerable length, the actual reefs, or quartz bodies, are of 
uncertain length and very irregular. 

By reference to the accompanying map it will be seen that 
with one notable exception (the Emu- Broncho line) the reefs all 
run approximately north-west and south-eiiHt, and maintain a 
marked parallelism to the junction between the granite and the 
greenstones ; raorever it will be seen that the majority of them 
are found along one main line about half a mile distant from this 
junction. This line will be known as the " Main " or " Premier " 
line. Lying between it and the granite is a second well-defined 
parallel, but apparently much shorter, line known as the Sham- 
rock line. Both these lines are bands of schist within which ore 
bodies occur. 

The Main or Premier line, as can be seen by reference to 
the map, is a well-marked continuous line from the Inkerman 
(Ruby May) at the north, south-easterly through Bows Gold 
Mine, the Brilliant, the Catherwood, and the Premier, a distance 
of nearly two and a-half miles. A little to the south-east of the 
Premier the outcrops disappear for a distance of about half a mile 
beneath extensive flats What is, however, probably the con- 
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tinuation of the line has been worked on the Waratah and 
General Buller leases, and again farther south-east on the Blue 
Bell, a total distance of nearly four miles South-easterly 
between the Blue Bell and the Golden Fremantle the country for 
a mile or so is more broken, consisting of low irregular ridges of 
massive and slightly-foliated gi eenstone, and there are no regular 
defined lines of reef through it. Farther south, however, through 
the Golden Fremantle, New Fremantle, and Star of Fremantle, 
there is another continuous well-defined line, which may possibly 
be the continuation of the Premier line. 

The Shamrock line has nothing like the same continuity as 
the Premier, but has been proved for a little over half a mile, 
and pix)bably extends a good deal farther than this, as it is 
hidden at either end beneath extensive areas of recent deposits. 

Elastward of the Premier line nothing of importance has so 
far been found, partly because the greater part of the country is 
covered with recent deposits, and partly because the greenstones 
in this direction are mostly massive, and what reefs do occur in 
them are small and of little length and no regularity. 

Along these two principal lines ore bodies of varying length 
and width occur, the most important of which has been that 
worked on the Premier, G.M.L. 79s. These ore bodies consist of 
lenticular bodies of quattz occurring singly, sometimes of con- 
siderable size and length, and in series, when they form 
practically one continuous quartz i*eef ; sometimes several parallel 
bodies occur along the same line, and on this account more cross- 
cutting than has been done in most of the mines would have 
probably proved beneficial. 

The quartz lenses, or series of lenses, occur usually within a 
well-defined body of greenstone schist, which still continues after 
the quartz has cut out, but unfortunately though the values in 
the quartz are often high those in tiie schist are not rich enough 
to pay. Generally speaking the ore Ixxlies can be said to be 
small. 

So far the work done in the district has gone to show that 
these ore bodies do not live to any depth, usually dying out at 
from 100 to 150 feel, and up to the present any deeper work that 
has been done has not proved the recurrence in depth of other 
payable ore bodies. 

The various individual reefs and ore bodies will be found 
most fully described under the names of the leases on which they 
have been worked. 
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Water Supply, — ^The water supply of the district 
invariably salt, and for domestic purposes the residents have 
depend principally on the Qovernment dam, which so far 
proved sufficient for all requirements. The supply of salt wat 
in the mines varies considerably, but the various batteries hi 
had no difficulty in obtaining a completely adequate supply. 

Timber, — Timber (gum and mulga) of good quality is si 
plentiful throughout the district. 



THE MINES. 

Premier, G.M.Ls. 798, etc. 

This mine was at one time the mainstay of the district, 
it is now almost abandoned, and the surface plant has 
practically all removed to other localities. A reference to 
mine plans (Plate IV.) will show the amount of work that 
been done. 

Three separate ore bodies have been worked, knoi 
respectively as the West, Middle, and East. The West 
East bodies run nearly parallel, but the Middle one runs m< 
easterly and forms a connecting body between the other two. 

Both the East and the Middle bodies start some distani 
north of the main shaft and run northerly. Both of them, m( 
especially the £^t, pitch at a very flat angle to the north. 
West body is the main one, and it has been worked both noi 
and south of the main shaft for a total distance of about 9( 
feet. 

These ore bodies consist of long lenticular masses of quarl 
and occur within a well-defined belt of greenstone schist trendii 
abo'it north-east at an angle of from 50 to 60 degrees. Althouj 
of considerable length they are of no depth, the West body ha^ii 
out out at about 80 feet and the East at just below the 140 ft 
level. Below these depths the place of the quartz is taken 
highly altered and partly-graphitic schist sometimes carryii 
thin seams of quartz, and though the workings have been carri( 
down to a depth of f300 feet there is no change and no signs 
other quartz bodies coming in. With the quartz the payabl 
gold values have also gone, for although the schist carries a littl^ 
gold it is of too low grade to pay for working. 

With the exception of a little crosscutting and develo] 
ment work near the surface very little has been done on th 
leases for some time past, and the greater part of the workin( 
are inaccessible ; the upper workings on account of the levels- 
having fallen in, and the lx>ttom l^ecause the water is up. 
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The size of the ore brxlies appears to have varied a good deal, 
but to have averaged from two to four feet At the north end 
of the 140 feet level tht^re is a large body of quartz going down 
underfoot, but carrying very low values, this being the end of the 
East shoot. Development at a lower level has proved this bo(ly 
to cut out a little below the 140 feet. Crosscuts from the upper 
levels have been put in each way to the massive greenstones 
forming the walls of the belt of schist, and have failed to reveal 
anything in the way of other parallel ore bodies, and the chances 
of finding anything by further siiiking appear to me to be very 
remote. 

The mine was originally equipped with a 20-head mill, but 
this and most of the other surfiice plant has been removed, and it 
is in a very deserted looking state. 

The water supply, which was salt, was not good, and water 
for milling purposes was obtained from a well near the edge of a 
small salt lake some three miles to the south. 

Table showing the Yield of the Premier Group, 
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* Timiwlarrad to Premier. t To 30th June. ^ % AmalgMnated with Premier O.M. Ca in 1909, 

trmnefeRodlagftln In 1906L 

Bine Bell, G.M.L. 6968. 

On this lease several small quartz veins have been worked 
to a depth of 150 feet. These occur in a belt of greenstone schist, 
which is probably a continuation of the Premier line. They are 
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20 to 30 feet apart, and run almost due north-west and south- 
east, dipping at an angle of about 80 degrees to the north-east. 
Most of the work has been done on the most easterly vein, and 
this has lieen opened up for nearly the whole length of the lease, 
and a lot of work has been done on it down to 100 feet. A little 
work hafi also been done down to 150 feet, but nothing below this 
as the country is getting hard, and the stone here is too small and 
too poor to pay. All the veins are small and irregular, the 
main one, averaging not more than six inches in thickness, is 
said to have occasionally reached as much as 30 inches, but 
this only for a short distance. One or two rich pockets were 
obtained from this vein, but generally speaking the values have 
been fairly regular right through. 

On the adjoining lease (Blue Bell Extended, G.M.L. 7278) a 
good deal of work has been done on a similar parallel quartz 
leader, but the workings have been abandoned for some time and 
were inaccessible. 

A good supply of salt water was struck in the main shaft on 
this lease, the water commencing to make at about 1 25 feet 

The property is equipped with a five-head battery with 
which the owners, in addition to treating their own stone, do a 
good deal of public crushing. 

Table showing the Yield of the Blue Bell Leases. 
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Waratah and General Builer, G.M.Lb. 616s, 626s. 
These leases are situated about midway between the Blue 
BeU and Premier on what is apparently the same line. A good 
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deal of work has been done, but the leases are now abandoned. 
Several lines of reef have been opened up, these occurring in a 
narrow belt of greenstone schist, and being apparently similar to 
those on the Blue Bell. They run about north-west and south- 
east, dipping at a steep angle to the north-east, and appear to 
have been of fair size in places. A fairly continuous make of 
stone was opened up, but all values are said to have cut out a 
little below the 100 feet level. A plentiful supply of salt water 
was struck at a depth of 150 feet. 

(For returns, see table page 35) 

Catherwood Leases, G.M.L. 656s, 657s (Bow's Leases). 

A good deal of work has been done on these leases, but 
apparently without satisfactory results, and they are now 
idle. The workings are on a narrow belt of schist, probably a 
continuation of the Premier line, and the ore bodies most likely 
consisted of the usual irregular lenticular quartz veins, and were 
evidently of no size or continuity. On the dump of a vertical 
shaft on G.M.L. 657 can be seen pieces of a dark-coloured highly- 
altered greenstone schist slightly graphitic and carrying small 
seams of quartz and calcite, being exactly similar to that met 
with at the 200 feet level in the Premier. This shaft has 
apparently passed through a belt of this schist, but as was the 
case in the Premier the values were no good. 

The country on either side of the schist belt consists of 
massive and slightly-foliated greenstone, and judging by the 
dumps at one or two of the shafts gets very hard at a compara- 
tively shallow depth. 

A plentiful supply of* salt water was met with in the main 
shaft on G M.L. 656s, and the water for the Government 
subsidised battery (Bow's Battery) is obtained from this shaft. 

Bow's Leases, G.M.Ls. 6468, etc. 

These leases are on the continuation of the Premier-Cather- 
wood line, and a lot of work has been done on them to a shallow 
depth. There are said to have been several small parallel makes 
of stone occurring in a belt of schist, which is enclosed in massive 
to slightly foliated greenstone, and runs about north-west and 
south-east, dipping pretty flat to the north-east. 

No work is being done on the leases at the present time, and 
most of the workings are inaccessible. 

The ore bodies apparently consisted of a series of small 
irregular quartz lenses, and are said to have cut out completely 
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at a vertical depth of about 50 feet. A little work has been 
done at a considerably greater depth than this, but apparently 
without result. 

There is a 10-head battery on the property which crushes for 
the public, and at the present time is subsidised by the Govern- 
ment. 

Table showing the Yield of Bow's Leases. 
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• To 90th June. 

Inkeriitan, G.M.L. 7578 (Ruby May, G.M.L 5998). 

This property is on the extreme northern end of the apparent 
continuation of the Premier line. The ore bodies are of the usual 
type of the district, viz., small irregular lenticular quartz reefs 
occurring in a narrow belt of greenstone schist enclosed in 
massive to slightly foliated greenstone. The present workings 
are at the extreme north end of the lease where two parallel ore 
bodies some 20 feet apart have been opetied up. Other makes of 
stone occur farther south and between this lease and Bow's, but 
so far they have not proved of any value, and very little work 
has been done on them. 

At the present time the owners are working at the 100 feet 
(water) level and between this and the surface. A little work 
was done at the 150 feet level by the previous owners, but the 
workings were inaccessible. Apparently th^ results were not 
satisfactory. Most of the work is on the more western of the 
two makes of stone at the north end, very little having been done 
on the other. This western make is very irregular, ranging from 
a mere thread of quartz to bunches up to nearly three feet in 
thickness. Its average throughout the present workings is from 
eight to ten inches. Very good values are being obtained, and 
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they are said to be still good along the bottom of the main drive 
(100 feet level). The gold is mostly fine, and a lot of it occars 
iji vughs It^ft by the oxidation and leaching out of sulphides in 
the stone. These sulphides are fairly plentiful along the bottom 
level, and will probably be found to be pretty heavy below water. 
Only the quartz carries payable values. There is a little gold 
in the schists, but not sufficient to pay to work. 

Table showiriff the Yield from the fnkerman Lease. 
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Emu and Rroncho, G.M.Ls. Ills, 4588. 

The reefs on these two adjoining properties form a notable 
exception to the geneial rule uf the district. Several lines have 
been opened up, and these strike alxiut north-east and south- 
west, or directly at right angles to the main lines and to the 
granite junction. Their dip is at a fairly flat angle to the south- 
east. The country here is a hard tight greenstone exhibiting 
slight foliation in the normal direction, i.e.^ north-west and 
south-east, and in addition a well-marked foliation at right 
angles to this. This cross foliation extends over a width of al)out 
ten chains and a length of from twenty to thirty chains. 

The reefs, which run parallel to \he cross foliation, are 
short, having a maximum length of some five chains, and small, 
apparently having an average width of about two feet. They are 
of hard white quartz, and judging by results are mostly of little 
or no value^ A good deal of work nas l)een done on several of 
them, but they are all now abandoned. On the Emu one of 
them has been worked to a depth of a little over 300 feet on the 
underlay. The shoot of gold is said to have been fairly rich but 
very short — merely a pipe — and the country being extremely 
hand it would not pay to work further. 

The returns from the Emu are included under the Premier 
(.see page 25), and those from the Broncho are shown on page 35. 

Star of Fremantle, G.M.L. 645s (6098). 

A well-defined line of reef runs through this lease and the 
adjoining ones to the northward, and a good deal of work has 
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been done on it in various places. The general trend of the line 
is a little west of north-west, and its dip is about 80 degrees to 
the north-east. On the Star of Fremantle it has been worked to 
a depth of 260 feet The water was up in these workings at the 
time of my visit, and they were therefore inaccessible. Mr. 
Grabb, Inspector of Mines, has reported on the mine as follows : — 
*' The lode has been opened up to a depth of 260 feet. At the 
250 feet a level has been put in north 30 feet and south 40 feet 
At 200 feet the lode has been driven along for 170 feet, and this 
block stoped out to the surface. Along the 200 feet level the 
lode averaged about three feet in width, but along the 250 feet 
it has pinched to about six inches. Throughout the upper work- 
ings the reef varies from a few inches up to 8 feet, and may be 
said to have averaged about three feet.'' 

In addition to this work a good deal has been done above 
the 100 feet level. 

The ore body consists of an irregular lenticular quartz reef 
occurring in a narrow belt of greenstone schist. 

On the adjoining block to the northward (Fremantle Vale, 
G.M.L. 618s) there are two well-defined parallel makes of stone 
at the surface. These are 20 to 30 feet apart, and appear to be 
from two to three feet in width. A good deal of work has been 
done on the more eastern make down to 100 feet. The main 
shaft has been carried down another 100 feet, but there are said 
to have been no values below 100 feet. A good supply of salt 
water was struck in this shaft at a depth of 200 feet. 

Both this lease and the next one farther north (New 
Fremantle) on which a lot of work has been done down to 100 
feet on the same line of reef, are now (August, 1907) abandoned, 
and the workings are inaccessible. 

Table showing the Yield from the Star of Fremantle Lease, 
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Shamrock, Preoiter West, and Hopefkl, G.M.Ls. 5868, 6028, 
7678, 7838. 

This line of lode on these properties runs north-west and 
south-east, and dips steeply north-east, being parallel to the 
Premier line and lying about half way between it and the 
granite. It is not such a .well-defined line as the Premier, but 
has been proved for a length of nearly half a mile, and probably 
extends a good deal farther bpth ways. The ore bodies occur in 
a narrow belt of greenstone schist, and are irregular both in size 
and occurrence, and also in their gold contents. There are no 
continuous quartz masses as there are in the Premier, and the 
ore bodies consist of a more or less crushed hornblende 
(actinolite) rock ¥dth which are occasionally associated small 
makes of quartz. The schist itself carries very little gold and is 
not payable. 

On the Shamrock a main shaft has been sunk to a depth of 
250 feet, but very little work has been done at this level, and the 
values are said to have been not too good. Most of the work 
has been done at the 80 feet level, and these were the only 
workings which could be examined. The present working shafts 
are down to this level, along which the lode has been opened up 
for a length of about 400 feet. Most of the stone above this 
level has been taken out 

The ore body varies in size from almost nothing up to seven 
feet, and is said to have averaged about 2^ feet ; one make seven 
feet in thickness consisted of solid quartz and carried very good 
values, but as a rule the bulk of it consists of a more or lete 
crushed actinolite rock irregular in its occurrence and also in its 
^old t*on tents. In one place in the lode there is a seam of granitic 
schist about 12 inches in width running with the lode and 
carrying fairly good values. This is evidently an ofishoot from a 
la.i^er granite dyke a little farther east, which has evidently 
been subjected to the same shearing action, etc., as the enclosing 
schists This main granite dyke at one place for a short 
distance forms the hanging wall of the lode, but soon gets away 
from it again. It has been cut through in the south shaft, and 
is here about 30 feet in thickness. Near the middle working 
shaft where this granite is in contact with the lode there can be 
seen in the bottom of the drive a small seam of quartz and schist 
going off into the granite wall. It is quite possible that this 
opens out and is a second lode going off between the two granite 
dykes as shown, and is the lode struck in the Premier West. 
Tlie main Shamrock lode is on the western side of the granite all 
the way, and appears to be bearing away a little to the west 
the Premier West workings. 
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Flan showing mode of oooorrenoe of the Shamrock lode. 

The water supply in the Shamrock main shaft is salt and is 
very limited. There is a five-head battery on the property and 
water for crushing purposes is obtained from a well on the flat 
about a mile to the south where an adequate supply is obtained. 
Water for boiler purposes is obtained from the Government 
dam. 

On the Premier West, which adjoins the Shamrock on the 
south, a shaft has been sunk on what is supposed to he a 
continuation of the main Shamrock lode, and a crosscut has been 
put in across the line of it. This shows the ore body to consist 
of only about six inches of quartz in a narrow belt of greenstone 
schist enclosed on both sides by goinite. The crosscut is said to 
have been driven 30 feet into the granite on the west side of the 
schists and then stopped. It appears quite likely that had it 
been continued a little farther west it would have pissed through 
the granite, and probably have cut the real continuation of the 
Shamrock lode on the west side of it. It is more than probable 
that the lode worked is the small one mentioned previously as 
running off into the granite from the Shamrock line near the 
middle shaft. As far as is known there is no granite to the west 
of the Shamrock lode, and nothing can be learnt of the relation 
of the ore bodies by an examination of the surface, as everything 
is hidden beneath an extensive covering of recent deposits. 

From this lease 118*50 tons were crushed, which yielded 
104*38 ozs. of gold, or an average of *88 ozs. per ton. 

The Hopeful lease (G.M.L. 7838) adjoins the Shamrock on 
the north, and the workings are on a continuation of the same 
ore body. The deepest workings are at a depth of 80 feet, at 
which level the lode has been driven on for a length of 120 feet. 
It is exactly similar in character to that in the Shamrock, and is 
^ery irregular in size, and especially so in its gold values. A few 

'^ seams of talc run through the lode, and these are said to 
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occasionally carry very good values. The belt of greenstone 
schist in which the ore bodies occur appears here to have a width 
of about 30 feet. A small granitic dyjke is said to form the 
hanging (eastern) wall of this schist belt, and behind this and to 
the westward is massive to slightly-foliated greenstone. 

At the time of my visit some 120 tons of ore had been 
crushed for a yield of, roughly, 150 ozs. of gold. In taking out 
this ore the lode was worked over a width of from two to two 
and a half feet. There are no official returns shown from this 
lease. 

Table showing the Yield from the Shamrock Leases, 





Tear 


. 


Ore crushed. 


Gold therefrom. 


Rate per ton. 






Tons. 


Ozs. 


Ozs. 


1900 .. 


■ • • . • • • 


60-00 


70-21 


1-17 


1901 .. 






27400 


236-93 


•86 


1902 .. 




> ■ • • • • 


36800 


352-28 


•95 


1903 .. 




••• ••• 


19600 


410-38 


2 09 


1904 ... 




■ • • • . • , 


32400 


321-22 


-99 


1905 .. 




1 


389-80 


394-52 


1-01 


1906 ... 




1 


485-50 


735-62 


1-51 


1907^ 




1 


390-00 


35009 


•89 




1 


?otal ... 


2,487-80 


2,871*25 


1*15 



• To 80th June. 

London, G.M.L. 7408. 

A well-defined line of reef runs through this block and the 
adjoining one to the south, and has been proved on tlie surface 
for a total distance of about 30 chains. It runs about north- 
north-west, and dips at a fairly flat angle to the west. It is 
some 10 chains to the west of a long tongue of intrusive granite 
(the southerly continuation of the Kin tore body), and this 
probably accounts for the westerly dip as the prevailing dip 
throughout the district is to the east. 

The reef is of solid quartz from three to five feet in average 
thickness, and is said to be worth seven or eight dwts. right 
through, but there are patches in it worth a good deal more. A 
fair amount of work has been done, mostly by the previous 
owners, and the reef opened up by levels at 100 and 160 feet, in 
addition to which the main shaft is said to have been sunk to a 
depth of 300 feet ; water level is 160 feet, and th6 supply is, as 
usual, salt. At the present time very little work is being done 
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on the property, the present owners working near the sarfaoe on 
a seam of quartz six to twelve inches in thickness, which runs 
along the hanging wall side of the main body, and is said to 
carry much better values than the rest of the reef. 

Table showing the Yield from the London Lease, 



Tear. 


Ore crushed. 


Gold therefrom. 


Bate per ton. 




Tons. 


Oas. 


On. 


1897 


40600 


341-57 


-84 


1898 


31300 


166-94 


•53 


1899 


404-35 


370-77 


-91 


1900 


1,18500 


68766 


-58 


1901 


211-25 


58-90 


•27 


1902 


9 00 


1-99 


•22 


1903 


126 00 


240-40 


1-90 


1904 


137^00 


6810 


•49 


1905 


626-75 


272-44 


•43 


1906 


43 00 


169-45 


3-94 


1907» 


26-00 


17312 


6-66 


Total ... 


958*75 


923-51 


•96 



• To SOth June. 

Pantomime, G.M.L. 578b (189s). 

The main workings on this property are situated on a well- 
defined line of reef running about north-west and south-east 
through almost the full length of the lease. A number of shafts 
have been sunk on it, and it has been opened up for a consider- 
able length by levels at 60 and 80 feet. A main shaft has also 
been sunk to cut the reef at 160 feet. All these workings are 
now abandoned, and a little prospecting work is being done near 
the surface on a small leader near the eastern boundary of the 
lease. This leader runs about north-west and south-east, and is 
cut by several small cross veins. The leaders themselves are not 
of much value, but rich pockets are usually found at the points 
of intersection, one of these pockets taken from a depth of only 
about twelve feet is said to have yielded about two hundred 
ounces of gold. 

The main line on which all the original work has been done 
is said to have been pretty irregular, ranging in thickness from a 
couple of feet to as much as twenty feet. It was not all solid 
quartz, but consisted of schist with rubbly seams and occasionally 
solid bodies of quartz through it. The values too are said to have 
'^«en very erratic and mostly pretty low, but good values are said 
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to have been struck in the bottom of the main shaft, but no work 
has been done there. The country is soft (greenstone), and so 
far no water has been met with. 

The total gold production from this lease to the end of 
1906 was 262 tons crushed for 216*96 ozs. of gold, or an average 
of '82 ozs. per ton. 

Table shotaing the Yield from Leases at KunanalUng^ other than 
those already mentioned, up to 30th June, 1907, 



NAine and Number of 




Bate per 
ton. 



Albert Mines Syndicate, Ltd., 

G.M.Ii. 15s 

A vondale, G M.L. 502s 

Bermondsey, G.M.L. 589s 

Big Blow, G.M.L. 439s 

Brevier, G.M.L. 35s 
Broncho, G.M.L. 458s (2488) 
Broncho North, G.M.L. 498s 
Broncho South, G.M.L. 497s 
Bungarrow, G.M.L. 712s ... 
Castle View East, G.M.L 404s ... 
Gharles Dickens, G.M.L 1908 ... 

Ellinor, G.M.L 660s 

Forlorn Hope, G.M.L. 6098 
Fremantle Consols G.M. Co., N.L. 

G.M.Ls. 14s, 53s 
Fremantle Extended, G.M.L. 568s 
General BuUer, G.M.L. 626s 
Gladstone (Lady Evelyn G.M., 

Ltd.), G.M.L. 537s 

Gladstone Extended, G.M.L. 12s... 
Gold Explorers, Ltd., G.M.L 16s 
Golden Fremantle Co., N.L., 

G.M.LB. 5688, 652s (526s) 
Great Northern Star, G.M.L 751s 
Lochiel, G.M.L 673s (l,285w) ... 
Mary Anne, G.M.L. 691s... 
Mildura, G.M.L. 714s 
Multum in Parvo, G.M.L. 248s ... 
New Fremantle, . G.M.L. 731s 

(DvtSS) ••• ••• ••• «•■ 



Tona. 

6900 

83-00 

4500 

313-75 

104-50 

46900 

2000 

15400 

32-00 

152-50 

20-00 

1100 

5200 

13400 
80-00 
55-00 

67-00 
8000 
95-50 

46200 
65-00 
5100 
33-00 

56-00 

252-50 



Oa. 

51-49 
36-66 
22-96 

213-65 
46-57 

383-29 
13 35 

159-92 
17-83 
65 61 
4-87 
10-74 
20-99 

348-21 

9-24 

40-20 

2006 
21-66 
47-60 

146-59 
17-58 

168-79 
14-84 

•28 55 
6007 

145-52 



On. 

•62 
•44 
-51 
-68 
-44 
-81 
•66 
1-03 
•55 
-43 
•24 
•97 
•40 

2-59 
•11 
•73 

•29 
•27 
•50 

•31 

-27 

3-31 

•45 

• • • 

1^09 
•58 



• DoUied and ipeoiineDa. 



mi\g the Yield from Leases at Kunanalling, other than 
reailg mentioned, up to SOth June, 1907 — continued- 



m.»lNon.b„o,L»-. 


or. 

onuhftl 


o<dd 


"a'" 


randum, G.M.L. 625s ... 


t™ 
18900 


126-76 


Oo. 

■67 


randum, G.M.L. 726b ... 
kM-L. 427a 


134-00 
9350 


432-08 
60-80 


3-22 
-65 


find, O.M.n 2438(2,838) 
5248 .. 


33-00 
56-00 


64-34 

-28 


1-96 


rereign G.M. Co., Ltd., 
45s 


9200 


206 15 


2-24 


:int Leases, O.M.Ls.603s 
490a 


474-75 


1,73600 


3-65 


G.M.L. 2818 


30-00 


4-56 


■15 


w, G.M.L. 6978(6768)... 


19-00 


185-99 


9-78 


1, G.M.L. 528a (4398) ... 
3.M.L. 563s 


137 00 
2000 


219-32 
9-16 


1-60 
■45 


G.M.L. 616s 


96-00 


104 26 


108 


nnel Main Reef, G.M L. 










2900 


14-76 


-51 


laima 


1,750 35 


92345 


■52 



Gold Rettimi from the Kunanallinp District generally. 
(To 20th June, 1907). 



Tnatmeot Worlu. 


On 


Gold 








veU tre&ted nt Bo»'b Batteiy 


195-00 


66-34 


Do. Hepbttro'9 Cj^uide WorltB 




184-S9 


Do. OrotaTaWorkfl,Kiilgoorlie 




27-22 


Do. Stanly Battel? 

Do. Stftte Batterr. Siberia ... 


5'50 


4E-2« 


36-60 


8-02 


Do. Pride of Jourdie North 






Battery 


18-00 


15-01 


Do. Variooe Works 


l.BSO-66 


713-62 


y banks and gold dealers 




ao-26 
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KINTORE. 

This centre is situated about six miles fiviin Kunanalling, 
lying a little west of north of the latter place. It was once a 
fairly busy district, but has to all intents and purposes been 
abandoned for some time past. 

A reference to the map herewith will show that the country 
is essentially greenstone, but that occupying the central portion 
where most of the original workings were situated is a large mass 
of intrusive granite. This has a maximum width of about a mile 
and a half, and as shown on the map runs to a point a couple of 
miles to the south towards the London, G.M.L. 740s. Its exact 
limits in this direction are very difficult to accurately define 
owing to the extensive recent deposits which cover most of the 
country in this direction. The northern portion of this granite 
area occupies a slight depression surrounded on the north and 
west by greenstone ridges, and having a general fall to the east- 
ward, in which direction the granite soon disappears beneath 
extensive recent deposits, which continue easterly for a consider- 
able distance. The approximate limits of the granite in this 
direction are marked by shafts which have Ixsen put down in 
di£Perent places. On the north the junction of this granite with 
the greenstones is well marked, and it can be seen dipping under 
the latter at a comparatively flat angle. Along and close to the 
junction the greenstones are highly crushed and foliated, the 
foliations running parallel to and dipping away from the junction 
with the granite which is massive and shows no signs of foliation. 
A mile or so to the west of the old towusite on Water Right 
37/98 is a shaft which has been started in greenstone, and havS 
apparently bottomed on massive granite similar to that forming 
the main mass. This shaft is evidently close to the junction 
which, however, is not visible here, owing to the covering of 
recent deposits. 

A little distance from the granite the greenstones are 
massive and consist of a tough fine-grained hornblende rock 
identical with that occurring at Kunanalling. A few granitic 
dykes run through these greenstones close to the main granite 
mass, from which they are apparently merely ofishoots. A couple 
of these have b^n cut in the underground workings on Q.M.L. 
137, and in this case they more closely resemble a quartz 
porphyry than a granite. As a rule these dykes are small and 
cvinnot be traced on the surface owing to the detrital deposits 
hiding all detail. 

Over the whole of the depression area the granite is very 
much weathered and kaolinised, and is extremely soft down to a 
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depth of about 100 feet, thus making mining easy down to this 
depth, as the country stands well. 

Quartz reefs are found both in the greenstones and in the 
granite, and also along the junction of the two classes of rocks. 
They are as a rule small and irregular — those in the granite 
being particularly so — and so far have not proved of payable 
value. A fair number of them have been worked at one time or 
another, but apparently without satisfactory results, and they 
are, with one exception, all now abandoned. 

The reefs in the granite are 'found close to the junction, and 
have no regular strike or dip. They are mostly only leaders a 
few inches in thickness, and have no length of course and 
probably no great depth. 

The "Cement" deposits which first brought this district 
into prominence and out again are situated in the central granite 
depression. They will be described later. 

At the present time the only work being done in the district 
is on the Sugarloaf, G.M.L. 734, where a small party is working 
a quartz leader. This lease was originally the property of the 
Cement Company, and a good deal of work was done on it, 
mostly on separate irregular quartz veins. These were in 
granite, on or close to its junction with the greenstones, and, being 
small and of very low grade, were soon abandoned by the 
original owners. The present party is working at a depth of 
about 50 feet on a small quartz leader running east and west and 
averaging only a few inches in thickness. The leader is in soft 
kaolinised granite, and the country just here is full of them, but 
as a rule they are of no value. 

The Cement Leasee. — These leases are now idle, and no work 
has been done on them for some time. The company originally 
held a large area of ground, and a lot of irregular and 
disconnected work has been done, most of which was on G.M.I^ 
7348, 7358, and lOOs. 

In reporting on these Cement Deposits ia 1898, Mr. T. A. 
Rickard* describes them as follows : — 

" Under a thin covering of sand and dust there oocura a bed of 
" kaolin raaginz from a coai3e of inches to a foot in thickness, and thia 
" overlies from If teen inches to two feet of ' sand-rock,' whid^ in turn. 



• "The Alluvial Deposits of Western AustnllA,** by T. A. Rickard, State 
Oeotogirt, Denver, Oolondo. Trans. A.L1LE., i80& 
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" gives place to the gold-bearing cement, which has an average thickness 
" of two and a half feet. The last lies directly upon an irregular surface 
of decomposed granite. The several layers composing the deposit are 
separated by seams of pipeclay^ which like the kaolin are simply the 
product of the decomposition of the constituents of the granite, 
particularly the felspar. The ' sand-rock ' may be described as a 
course incompletely consolidated sandstone or grit, consisting mainly of 
iron-stained particles of quartz loosely cemented. The cement has a 
bluish grey tinge owing to the play of light on the quartz fragments. 
*' This, too, is not quite compacted since fractures through the material 
" do not break across the pebbles which are harder than the clay binding 
" them together. The binding material, the overlying layer of kaolin, 
*' and the sand-rock capping the gold-bearing stratum of cement all 
** exhibit very clearly their derivation from a decomposed granite similar 
" to that which encloses the reefs and forms the bed-rock of the alluvium 
" itself." 

The deposit has been worked along two small converging 
gullies, in the beds of which the best values were obtained. 
Most of the work has been done by open cutting, but a good 
deal of driving and tunnelling has also been carried on. 

The '* cement ** consiste of an intimate mixture of kaolin and 
small quartz particles occasionally showing slight signs of 
stratification, and is undoubtedly partly of alluvial origin and 
partly the result of decomposition in situ of the underlying 
granite. Owing to their great similarity it is impossible to 
separate the two, though the alluvial portion occupies probably 
the upper couple of feet. Mixed with this upper two feet is a 
good deal of rubbly quartz, some of which has evidently been 
derived from the weathering out of small seams in the granite, 
and some from a quartz reef outcix>pping a few chains to the 
north on rising ground. This is a fair-sized but very irregular 
and lenticular reef occurring along the junction of the granite 
with the greenstones. It has been proved to carry gold in places, 
and a little work has been done on it, but it does not appear to 
have been rich enough to pay. Overlying the whole is an 
accumulation of about four feet of fine silt. 

The *' cement " has been worked for a depth of from three to 

five feet over an average width of about a chain, the workings 

being confined principally to the beds of the two gullies, along 

which the best values are said to have been found. There is no 

defined limit to the depth of the cement, mining operations having 

simply ceased where values were too low to pay. Although some 

of the gold in the "cement" is probably of secondary origin the 

bulk of it is merely alluvial — derived principally from the 

weathering out of small auriferous quartz seams — and has 

simply been concentrated in the wash and soft-rotted granite 

along the beds of the gullies. 
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.yftble portion of the deposit has npparentty been long 
d out, and though there is probably a large quantity 
ie material available its gold contents are not such au 
to ever render it a payible proposition. 

owing Ike Yield Jrom Ihr "Cfmmt" hrasn at Kintore, 
u/j to 30tk Junr, 1907. 
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HftBdg Across the Sea, G.M.Lfi. 721s, etc. 

A good deal of shallow work has been done on these 
leases and also a little at the 180 feet level, but the property 
is now practically abandoned, and no work to speak of has been 
done on it for some time. The workings were inaccessible, and 
could not be inspected There are said to have been several 
parallel ore Ixxiies consisting of a series of irregular lenses of 
quartz of no great length oc depth. The main reef, on which 
most of the work has been done, is said to have reach^ as much 
as thirteen to fifteen feet in thickness at one place, but this only 
for a very short distance. The shoot of gold is said to have been 
very short. 

The ore bodies are in a belt of schistose greenstone close to 
the main body of granite. 

There is a good supply of salt water in the main shaft. 



Table showing the Yield of the Hands Across the Sea Reef. 



Year. 


Name and Number of 


Ore 
cruahed. 


Gold 
therefrom 


Bate 
ton. 


T6ta]. 


Average 
rate 


Ore 


Gold 


per 
ton. 












cruahed. 


therefrom 


PlVvlOQS 














I 


to 




Tons. 


Oa. 


On. 


Tons. 


On. 


On. 


1807 .. 


Handi Aormb the Sea 
O.M. Oo., Ltd.. O. 
lLLi.61a,eSi 


46'00 


80-81 


•68 








1807 .. 


Do. 


290-00 


178-04 


•81 








1808 .. 


Da 


1.867 -00 


87816 


•60 








1899 .. 


Do 


871-00 


711-86 


•81 








^900 .. 


Do. 


80-00 


68-70 


•78 








1901 .. 


Do. 


410-25 


207-00 


•60 


2,963^76 


2,068-96 


•69 










1901 .. 


Hands Aoroei the Sea 
Lcaeee, O.ILIa Ola, 


186-00 


196-62 


1-06 








1902 .. 


Do. 


491-00 


870-82 


76 








1908 .. 


Do. 


18-00 


1116 


•86 


689-00 


677 -60 


•82 


1906 .. 


Haada Aoroai the Sea, 


18-00 


6-70 


•66 




O.M.L.7Zla(6U) 














1906 . 


Do. 


80*50 


64^ 


•80 








1907».. 


Do. 


lOHW 


15-07 


•79 










Total .. 








111-60 


85-79 


•77 












• • 


• • 


■ • 


3,763-76 


2,727-34 


•72 



• To 80th June. 
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Table showing the Yield from Levees at Kintore, other than those 
already mentioned^ up to 30th June^ 1907. 



Name and Number of Lease. 


Ore 
crushed. 


Gold 
therefrom. 


Rate per 

ton. 




Tons. 


On. 


On. 


British Lion, G.M.L. 4448 


59-50 


83-63 


1-41 


Castle Hill, G.M.L 1238 •. 


12100 


158-21 


1-30 


Castle Hill, G.M.L. 5958, (123s) ... 


50-25 


12-82 


•25 


Castle Hill Extended, G.M.L. 454s 


21-00 


34-32 


1-63 


Central Exploration Co. of W.A., 








Ltd., G.M.L. 238 


1000 


4-36 


•43 


Daisy Bell, G.M.L. 4458 


185-50 


154-80 


•83 


Doncaster G.Ms., Ltd., G.M Ta 








49s, 2598, 2608, 2898, etc. 


1,990-30 


1,358-27 


•68 


Glenmore, G.M.L. 424s 


98-50 


152-93 


1-56 


Golden Crest, G M.L. 498... 


10-00 


4-50 


•45 


Goulbourn Extended, G.M.L. 2568 


99-30 


65-27 


•65 


Great Junction, G.M.L. 4428 


344-80 


342-04 


•99 


Hands Across the Sea United, 








G.M.L. 898 


40-80 


36-10 


•90 


John Bull, G.M.L. 4478 


119-5() 


139-79 


1-17 


John Bull East, G.M.L. 462s ... 


70-00 


105-33 


1-50 


Kiaora, G.M.L. 405s 


101-50 


36516 


3-61 


King Bruce, G.M.L. 5058... 


33-50 


12-73 


-38 


Kinross, G.M.L. 269 


24-00 


21-94 


•91 


Lady Alice, G.M.L. 4208 ... 


28-00 


20-52 


•73 


Lady Elizabeth, G.M.L. 4148 ... 


9-75 


8-30 


-84 


Tjast Chance, G.M.L. 516s 


56-00 


131-03 


2-34 


Life Boat, G.M.L. 4468 ... 


3300 


11-76 


•38 


Rajah Brook, G.M.L. 668s, (612s) 


25-00 


21-20 


•84 


Sarmatia, G.M.L. 491s 


66-50 


625-12 


9-40 


Stockdales Consols, G.M.L. 6718... 


• • ■ 


•-49 


• • • 


Tom's Retreat, G M.L. 576s 


62-00 


49-00 


•79 


Truth, G.M.L. 6328 


68-00 


29-67 


•43 


Zealandia, G.M.L. 5758 ... 


8-00 


12-17 


1-62 


Sundry Claims 


608-50 


685-79 


M2 



• Dollied and epedmens. 

CARBINE. 

For the first two or three miles along the main road from 
Kin tore the country towards Carbine consists of low greenstone 
ridges with small intervening salt bush flats, but from this on it 
consists of one extensive plain covered with a considerable 
thickness of recent deposits. This plain extends north and west 
beyond Carbine for some considerable distance. 



43 

There is a fairly heavy growth of white gum all over these 
plains, so that the district is well supplied with mining timber. 

At Carbine itself are one or two low rises over which are 
squall outcrops of greenstone schists. The foliation of these 
schists runs about north-west and south-east, and they apparently 
occupy the whole surrounding district, as no massive rocks what- 
ever can be seen until a point a couple of miles south of Carbine 
is reached. 

As far as the mine workings show these schists have 
undei^one extensive weathering, and are soft and rotten down to 
a considerable depth. 

The district is not well- watered, the supply being salt and, 
so far, very limited. In the Carbine mine the supply (from 
about 350 feet) is only sufficient to keep 10 head of stamps going 
about half time, and is said to be diminishing. If the 
district should go ahead and more water for battery purposes be 
required, it will in all probability have to be brought down/rom 
the neighbourhood of the Carnage lakes, some three or four miles 
to the north, where there is said to be a good supply. 

As stated before there is an abundance of good timber 
throughout the district. 

Carbine, G.M.L. 33s. 

This is the principal mine of the district, and is the 
only one on which any work worth speaking about has 
been done. The present workings are at a depth of about 
330 feet^ this being the only level at which any work is at 
present being done. A little driving has been done at the 260 
feet, but the workings were said to have fallen in and to have 
been inaccessible A good deal of irregular work has also been 
done near the surface, but these workings are now abandoned 
and were mostly inaccessible. A reference to the plan (Plate V.) 
will show the amount of work which has been done at the* 330 
feet level. Very little stoping has been done, the block shown 
having been worked to twenty to thirty feet. 

The workings are in a wide belt of schist, which is 
apparently no different to the enclosing country, and strikes 
roughly north-west and south-east dipping at an angle of about 
60 degrees to the north-east. Throughout the whole of the 
lower workings this schist is said to carry a little gold — variously 
estimated at from one to six dwts. — but the best values have 
been obtained at the south-west end of the workings where there 
is a fair amount of quartz associated with the schist. This 
quartz occurs in small veins running both with and across the 
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schist, aud also in occasional fair-sized bodies. The width of the 
zone throughout which it occurs appears to be about thirty feet, 
and its trend is with th^ run of the schist, i.^., about north-west 
and south-east, dipping 60 degrees north-east. There are no 
defined walls visible anywhere in the workings, and the whole 
deposit is very^ irregular and ill-defined. Taken as a whole the 
gold contents of the lode are very low grade, but occasionally rich 
patches are found which considerably improve the average values. 
The gold in these patches is usually found in quartz, but 
occasionally in the schist, and never far away from the quartz. 
A good deal of pyrites occurs both in the quartz and throughout 
the schist. It does not appear, however, to carry any values. 

Throughout the lower workings the schist is a good deal 
decomposed and is fairly soft. It stands well, however, and 
working is comparatively easy. Near the surface the whole 
country as far as the workings extend is full of small quartz 
veins and rubbly quartz, but there is nothing defined in the way 
of a lode. 

The only outcrops visible on the surface are a big quartz 
blow a little south of west of the main shaft, and one or two other 
short irregular makes of quartz. These are merely short lenses 
running and dipping with the schist. The big blow is probably 
connected with the quartz bodies upon which the Carbine workings 
are now situated. 

Table showing the Yield from the Carbine Lease. 



Year. 


Ore crushed. 


Gold therefrom. 


Bate per ton. 




Tons. 


Oa. 


On. 


1899 


70-00 


26-76 


•38 


1900 


6300 


10805 


1-71 


1902 


17500 


8219 


-47 


1903 


1,21500 


54100 


-44 


1904 


1,258-00 


583-56 


-46 


1905 


90200 


•38507 


•42 


1906 ... 


3,000-50 


t2-219-62 


•74 


19071 


1,577-00 


751-91 


•47 


Total ... 


8,2«0-50 


4,69B-]6 


•S6 



• iDoIiides 79'81 



dollied and ■pedmeni. t Indudes 607*82 oxt. dollied and 
ipedmens. t To 80th Jane. 



Carbine Sooth, G.M.L. 758s. 

On this lease the owners have sunk to 400 feet, and 
are now crosscutting to try and pick up the continuatioxi 
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of the Carbine lode. The whole formation so far passed through 
consists of a fairly soft greenstone schist with seams of calcite 
and occasionally small veins of quartz. No payable values 
have as yet been met with. 

Spearmint, G.M.L, 7768. 

On this block a small lenticular vein of quartz has 
been worked to a depth of 100 feet, but it has not been opened 
up for any great distance. The quartz varies in thickness 
from a mere thread up to as much as four feet, but the 
lenses are very short and irregular. The reef is in greenstone 
schist and runs parallel to the lines of foliation, i.e., about north- 
west and south-east. No crosscutting of the country has been 
done or it would very probably have proved the existence of other 
parallel similar makes of stone. 

Table showing the Yield from Leases at Carbine, other than those 
alretidy mentioned, up to 30th June, 1907. 



Stone and Number of Lease. 


Ore 
cnuhed. 


Gold 
therefrom. 


Rate per 
ton. 




Tons. 


Ob. 


Oes. 


Carbine South, G.M L. 7588 


22-00 


10-29 


•46 


Carney's Success, G.M.L. 5408 ... 


18-50 


11-76 


•63 


Globe, G.M.L. 5918 


95 00 


326-70 


3-43 


Grafter, G.M.L. 667s 


11200 


77 09 


•68 


Nordenfeldt G.M. Co., N.L., G M.L. 


74400 


795-79 


lor 


1 %Jn ••• ••■ ••• ••• 








Nordenfeldt South, G.M.L. 3348... 


398-50 


689-78 


1-48 


Spearmint, G.M.L. 776s ... 


6400 


98-74 


1-54 


Sundry Claims 


3900 


21-87 


•56 



DUNN'S EIGHT MILE. 

From Carbine towards the Eight Mile the country for the 
first two miles or so consists of salt bush plains and then of low 
giecnstone ridges alt<ernating with small flats, this class of 
country being then continuous into Kintore. The ridges are 
often covered with a thin capping of rubbly ironstone, but there 
is never any great extent of it. 

At the Eight Mile a considerable amount of alluvial work 
(dry-blowing) has been done, and one or two small quartz leaders 
have been worked, but the place is now practically abandoned. 

Sarmatia, G.M.L. 785s. 

On this lease a small party is working a quartz leader 
about a couple of inches in thickness, from which a fair 
amount of gold is said to have been won. This leader has been 
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worked to a depth of about 60 feet, but only for a short length. 
The stone is either rich dollying stone or else no good at all. The 
country is a foliated and slightly schistose greenstone, the 
foliations running north-west and south-east, and dipping at an 
angle of about 60 degrees to the north-east, and the leader 
strikes and dips with the country. 

One or two small granitic dykes intersect the greenstones 
here, these being probably connected with the main granite body 
which is said to lie a couple of miles to the south. 

Several small areas have been worked for alluvial about 
here, and a fair amount of gold has been won, but nothing 
very big was obtained. This gold has evidently been derived from 
the weathering down of small quartz leaders, of which there are 
numbers running through the schists, and many of these have 
doubtless carried good values. 

Balgarrie and Balgarrie Extended, G.M.Lb. 7698, 7608. 

These leases are situated about 13 miles a little west of north 
of Kunanalling on a continuation of the same belt of greenstones, 
most of the intervening country consisting of salt bush flats 
covered to a considerable depth with recent deposits. A few 
miles sputh from the Balgarrie are several leases on which a fair 
amount of work has been done on a couple of small quartz reefs. 
The workings show the country to be fairly hard, and to consist 
of massive to slightly-foliated greenstone. Little or no work is 
being done on these leases at the present time, and they are 
practically abandoned. 

In the Balgarrie leases the " lode " consists of a large felsite 
dyke, which runs on a bearing slightly west of north and east of 
south for a distance of probably well over a mile, and underlies 
very slightly to the west (2 feet in 100 feet). This main dyke 
has a width varying from 50 to 120 feet, and can be followed on 
the surface in an almost perfectly straight line for over half a 
mile. Its outcrop is hidden at either end beneath recent de- 
posits, so its actual length is probably a good deal more than this. 
In addition to this dyke two others have been exposed on the 
lease, one about 50 feet wide running parallel to it and about a 
chain to the west, and the other, a smaller one, running slightly 
south-westerly into the main one a few chains north of the 
principal workings. 

The country in which these dykes occur is a massive to 
slightly-foliated greenstone much crushed and altered along the 
immediate contact with them. A little short-fibre asbestos is 
found here and there in the schistose greenstone bounding the 
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main dyke, and gold is said to have been obtained in this in fair- 
sized pieces. A little gold is always obtainable in the schist, bat 
as a rale not mach more than a trace. 

Gold is said to have been obtained from end to end of the 
main dyke, bat mostly only in very small quantities, as shown by 
the assay lesults given later. The best values were got about 
the middle of the lease, where the main workings are situated, and 
even here they are not too good. The gold does not appear to be in 
the dyke rock itself but rather to be deposited along cleavage 
cracks, of which there are a great number running in all 
directions. The rock appears to have undergone considerable 
alteration just along these cracks, and a film of quartz is generally 
found covering it along the larger cracks, and it is this altered 
portion and the quartz which carries most of the gold. In the 
soft decomposed portions near the surface the quartz is some- 
times found in veins half an inch or more in thickness. A little 
gold appears to have been deposited throughout a good part of 
the soft weathered portion of the dyke close to the surfeioe, but 
the hard unaltered rock at a depth is very poor in values. 

The following are the results of three assays made in the 
Departmental Laboratory of samples taken by myself. The 
samples were obtaine<l by chipping typical fitkgments from a 
number of different places, and may be taken as fairly repre- 
sentative : — 

No. 1 — Gk>ld, 20 grains per ton. Silver, trace. 

No. 2. — Gold, 6 dwts 22 grains per ton. Silver, trace. 

No. 3. — Gold, 13 grains per ton. Silver, trace. 

No. 1 was broken from surface stone at the north end of the 
outcrop. 

No. 2 was from the dump at the main open cut. 

No. 3 was from stone taken from the crosscut from the 
bottom of the 100 feet shaft. 

The only work done on the leases consists of an irregular 
opencut 40 to 50 feet deep near the middle of the lease from 
which all the stone crushed h&s been taken. The stone in this 
opencut is all a good deal weathered and contains a fair number 
of small quartz seams. The dyke has here a width of about 120, 
feet, but most of the stone has been taken out near the eastern 
wall. This stone is said to have crushed about 6 dwts. per ton. 

The only other work done consists of a vertical shaft sunk 
to a depth of 100 feet, at which level a crosscut has been driven 
some distance into the lode. Thin, as shown by the assays, 
exposed very poor stone. 
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Not much work is being done on the leases at the present 
time. 

A little alluvial gold was obtained along the outcrop of the 
dyke where the present workings are situated, but the gold was 
mostly fine and there was not much of it. It had probably been 
shed from the small quartz veins in the dyke. 

No water has been met with so far, as the le^ases are on fairly 
high ground 

There is an abundance of good timber in the neighbourhood. 

JOUBDIE HILLS. 

Between Kunanalling and Jourdie Hills the country is all 
granite and mostly flat and covered with a considerable thickness 
of loose sandy soil. The range of hills from which the locality 
takes its name rises from these flats to a height of from 200 to 
300 feet, and has a maximum width of some two miles and a 
length of about four miles. Its general trend is about north and 
south, and the rock is a fine-grained massive and slightly foliated 
greenstone. 

The granite apparently extends almost to the foot of the 
hills, but. its actual junction with the greenstones is hidden 
beneath the recent deposits These latter also cover the whole of 
the country to the south and west of the hills South and »outh> 
east towards Coolgardie the underlying rock appears to be 
granite, but to the westward for some distance it is greenstone. 
Northward this greenstone belt extends on some miles past 
Dunnsville. The country is mostly flat with only occasional low 
ridges, the intervening portions being occupied by extensive salt 
bush flats. 

The ore bodies of the Jourdie Hills district are quartz reefs 
mostly of the normal fissure type with every sign of permanency, 
and are as a rule of fair size and considerable length, one or two 
of them having been proved for a length of about half a mile. 
There are, however, in addition to these main lines numbers of 
small quartz leaders an inch or so in thickness, many of which 
carry good gold values, and from the breaking down of these 
most of the alluvial gold has evidently been derived. Some of 
these leaders are fairly persistent and run for considerable 
distances, whilst others are of very short length. All the main 
lines of reef exhibit a marked parallelism, striking as a rule five 
to ten degrees west of north and dipping to the west at an angle 
of about fifty degrees. Both the larger reefs and the leaders 
exhibit at times a marked lenticular habit, but this can hardly 
be said to be the general characteristic. The quartz in the larger 
reefs is usually white and glassy, being very hard and solid, and an 
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a rule of low grade, though some fairly good crushings have been 
taken out of one or two of them. 

A considerable quantity of alluvial gold has been obtained 
from the gullies running down from the hills, at a depth of 
from two to six feet, and mostly from those on the western side. 
This gold has undoubtedly been derived from the breaking 
down of small quartz leaders running across the gullies, and as a 
rule it is small, but one or two good-sized pieces have been 
found. 

Near the townsite on the flat at the south-west foot of the 
hills, a water shaft has been sunk to a depth of about 105 feet. 
At 100 feet a couple of feet of " wash '' is said to have been 
passed through, which carried no gold, but is thought by the 
local residents to be the channel of a '* deep lead " opening out 
to the south. I was unable to descend this shaft owing to its 
being unsafe and so examine this " wash,'' but the possibility 
of picking up a '* deep lead " on the flat to the south seems to me 
to be very remote. 

The water supply, in such of the mines as are down to water, 
is salt. A good supply is obtained from a well on the flat half a 
mile or so south of the townsite, the water being only brackish 
until heavily drawn upon when it becomes salt. For a domestic 
supply the residents depend on rain water conserved in a large 
covered dam recently made by the Government. 

The district is well supplied with timber (gum) of good 
quality both for mining purposes and for fuel. 

THE MINES. 

The majority of the mines working are only in the prospect- 
ing stage, but one or two of them appear likely to develop into 
important properties. 

The following are brief descriptions of those working at the 
time of ray visit (August, 1907) : — 

Pride of the Jonrdleg, G.M.L. 369b. 

A good deal of work has been done on this property by the 
company which owned it originally, but these workings have been 
abandoned for some time, and have mostly fallen in and are 
inaccessible. Part of the work was on the southerly continua- 
tion of the leader worked in the Pride of the Jourdies North, but 
most of it was on a small parallel leader a couple of chains 
farther east. This only averaged a couple of inches in thickness, 
and appears to have been very irregular in its strike, the general 
line of which is a little west of north. The dip is about 45 
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degrees to the west. This leader is said to have been completely 
worked out, and to have had some very rich patches in it. 

At the present time a small party of tribators are working 
a small leader lying a few feet from the original one and running 
roughly parallel to it. This leader is only a couple of inches in 
thickness, and is pretty well worked out Although fairly rich 
in places it was not nearly so good as the original one. 

Most of the work on the leases has been above the 200 feet 
level. 

The country consists of foliated greenstone very soft and 
rotten and requires heavy timbering. 

Table ihowing the Yield Jrom the Pride of the Jaurdies Reef. 



T«ar. 


Nftoie and Number of 


Ore 

cruflhed. 


Gold 
therefrom 


Rate 
per 
too. 


Total. 


Average 
rate 


Ore 

crushed. 


Gold 
therefrom 


per 

ton. 


1897 .. 

1899 .. 

1900 .. 

1901 .. 


Pride of the Jourdlee, 
O.M.U 869i (8,408) 
Do. 
Oo. 
Do. 

Jouxdie Hills G.M. Co., 
Ltd., G.M.Li. 889i, 
661a 

Do. 

Do. 

Da 

Do 

Do. 

Total .. 


Tone. 
44-00 

166 00 

90-08 

110-66 


On. 
91-22 

142-16 
n6-40 
11670 


On. 

2-07 

•85 
1-29 
1-06 


Tons. 

41074 

9,699-00 


On. 

466-47 

7,684-80 


Om 
118 

•80 


1902 .. 

1908 .. 
1904 .. 
1906 .. 
1906 .. 
1907'.. 


286-00 

4,262-00 

8,666-00 

1,06400 

286-00 

166-00 


214-66 

«,779-96 

2,666-97 

798-01 

966-91 

268-81 


76 

-66 

76 

76 

8-89 

1-69 












• • 


• • 


• • 


10,009-74 


8,149-77 


-81 



* • To 80th June. 

Pride of the JoDrdtes North, G.M.L. 514b. 

The workings on this properh^ are on a small quartz leader 
running a little west of north and dipping at an angle of about 
45 degrees to the west. In thickness this leader ranges from one 
inch to a foot, averaging about eight inches, but in one spot it 
widened out to as much as five feet This, however, was only a 
short bulge, and only extended for a few feet each way. Its 
general trend, as above stated, is about north north-west^ but it 
twists about all over the place. There are no defined walls to it, 
and the country is a good deal broken. A second leader nina 
parallel to the main one in the upper workings lying a few feet 
away on the hanging wall side. This is very small and not much 
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good, and it comes into the main one just above the 100 feet 
level. 

The main leader has been worked to a vertical depth of 
180 feet (water level) for a length of about 240 feet. Little or 
no stoping has been done below the 100 feet level, but practically 
all the stone above this has been taken out. The bulk of the 
stone is fairly low grade, but rich patches are met with which 
bring the general average up fairly high. 

As in the adjoining leases the country is very soft and 
rotten, and requires extensive timbering. 

The water supply is salt. 

Table showing the Yield from the Pride of the Jourdiee North 

Lecue, 



Tear. 


Ore oroahed. 


Gold therefrom. 

• 


Rate per ton. 






Tons. 


Ose. 


Oa. 


1899... 


• • • • • • 


2600 


25-94 


-99 


1900... 




8250 


64-74 


•78 


1903... 




22700 


142-18 


•62 


1004... 




181-00 


104-49 


•67 


1905... 




288-00 


162-45 


56 


1906 ... 




28700 


168-29 


•58 


1907* 


Total ... 


87.00 


29-86 


•34 




lyl78-50 


e97-^ 


•59 



• To SOth Jnne. 

Joordle Enterprise, G.M.L. 7738, 

This property is situated about two miles horth-west of the 
Jourdie Hills township. 

There is a large well-defined line of reef running through 
this and the adjoining leases, but so far no very great amount of 
work has been done on it^ the deepest workings being only down 
to a depth of 100 feet. It has been proved on the surface for a 
length of about 30 chains, and probably extends a good deal 
farther than this. Its average thickness is from one to four feet. 
The strike is about 10 d^rees west of north, and its dip is to the 
west at an angle of from 40 to 50 degrees. 

On the Jourdie Enterprise this main reef has been proved to 
carry more or less gold right along, but very little work has been 
done on it^ all the present work being on a branch reef l3ring 1 5 
to 20 feet to the east. This reef branches off from the main one 
about the middle of the lease, and runs for a distance of 300 ie^' 
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before joining it again, being some 20 feet distant from it at the 
farthest point. The main shaft on this reef has been sunk to a 
depth of 100 feet, at which level a drive has been put in along 
the reef for 1 20 feet. Little or no stoping has been done. The 
reef consists of clean white solid quartz, and is very regular in 
size, having an average thickness of about three feet. Through- 
out the workings the walls are clean and well defined, and the 
reef has every indication of permanency. The values are said to 
be fairly regular throughout, and to be improving slightly at a 
depth. 

The country is a fine-grained massive greenstone, and so far 
is very soft and rotten. No water has been met with up to the 
present. 

At the south end of this lease the reef crosses a good-sized 
gully in which a considerable amount of alluvial work has been 
done. It is here much more broken and irregular, and it seems 
probable that the alluvial gold has been shed from small 
leaders rather than from the main reef, as so far no specimen 
stone has been obtained from the latter. 

To 30th June, 1907, 121 tons of ore have been raised 
from this lease, which produced 63 42 ounces of gold, or -52 
ounces per ton. 

For a distance of nearly two miles makes of stone, often of 
fair length, occur in an exact line with the Enterprise reef, and 
are evidently connected with the same line of fissuring, though no 
connection can be seen on the surface. One or two of these 
reefs have been worked but, so far, results have not proved 
altogether satisfactory. 

Jonrdle Enterprise Sonth, G.M.L 786s. 

This lease, which adjoins the preceding one on the south, has 
been worked on the same'line of reef, but in a somewhat irregular 
and disconnected manner. Two shafts have been sunk each to a 
depth of 50 to 60 feet, but very little driving has been done from 
either of them. A little opencutting also has been done. In the 
north shaft the reef at the surface is from six to eight feet in 
thickness, but has pinched out to practically nothing at the 
bottom. It will, however, most probably open out again if sunk 
on further. In the south shaft it is also pretty irregular, but not 
so much so as in the north shaft. The values are said to be 
fairly low and to be very erratic. One or two small pockets of 
good stone have, however, been already met with. 

The reef on the surface is not so well defined or regular as 
on the preceding lease, and does not appear to continue much 
-ther to the south. 
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To30th June, 1907, 91 tons of ore raised yielded 3942 
ounces of gold, or at the rate of *43 ounoes per ton. 

tfraham and Party (Derry's Own, G.M L. 789s) and Sexton 
and Party. 

These parties are working on a well defined line of reef 
running parallel to the Enterprise line and lying 20 chains or so 
to the east of it. Graham and Party are working about the 
centre of the line of outcrop and Sexton at the north end. There 
is a strong well-marked line of reef which can be followed on the 
surface for from 20 to 30 chains. Its strike is alx>ut 10 degrees 
west of north, and it dips to the west at an angle of about 45 
degrees. 

On Graham *s lease a shaft is down about 60 feet, and from 
it a little driving has been done. Where exposed in these work- 
ings the reef is from three to five feet in thickness and fairly 
regular, consisting of hard solid clean quartz. The stone as a 
whole is of low grade, but the values are said to be improving in 
the bottom of the shaft. 

At the north end, Sexton and party have a shaft down about 
60 feet, at which depth they have done about 50 feet of driving. 
Here the reef is more irregular, varying in thickness from 2 to 
7 feet. At the present time a six to 12 inch seam of stone along 
the footwall of the reef is being worked. This is said to carry 
fairly good values, while the remainder of the stone is at present 
a little too low grade to pay to work. 

There is a third good-sized well-defined line of reef running 
parallel to the Enterprise line, and lying half a mile or so south- 
west of it. A little work has been done on this, but it was 
apparently of too low grade, and it is now abandoned. 

Wealth of Nations, G.M.L. 178. 

This once famous property is situated at Dunnsville about 
five miles to the north of Jourdie Hills townsite. The country 
is all fine-grained massive greenstone and is a continuation of 
the Jourdie Hills belt. There are a few low hills where the 
leases are and these are mostly capped with a thin covering of 
ironstone gravel (laterite). A belt of granitic rocks is said to lie 
a couple of mUes to the east of Dunnsville and to run between 
that centre and the Eight Mile ; this is the continuation of the 
Kunanalling belt which has here evidently narrowed in consider- 
ably. The locality was at the time of my visit practically de- 
serted; one small party were working on the south end of the 
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Wealth of Nations reef, and another on a small quartz reef half 
a mile or so to the west; in addition there were one or two dry- 
blowers about but they were doing very little. Little or nothing 
was being done on the Wealth of Nations beyond a little " rooting" 
in the upper levels by a small party of tributors. 

The reef on this property runs on a bearing about 5 degrees 
west of north, and dips to the west at an angle of about 45 degrees 
in the upper workings and 35 degrees in the lower; it has been 
opened up to a vertical depth of 300 feet and a total length of 
600 feet as shewn by the accompanying section of the mine work- 
ings; as can be seen very little stoping has been done, especially 
from the lower levels. 

Throughout the reef is very irregular, both in the upper and 
lower levels, and shews very little sign of improving at a depth ; 
its average thickness is probably about five feet, but it varies 
from a mere thread up to 10 and 12 feet, and in one place along 
the 200 feet level is as much as 40 feet in thickness, but this is 
exceptional and is only a short bulge; the stone makes and cuts 
I out very suddenly, often cutting out from 6 feet to almost 

I nothing in 3 or 4 feet of distance; it is just as irregular verti- 

\ cally as it is laterally; the walls are not well-defined and consist 

' of greenstone schist, there being three or four feet of this on the 

hanging wall and apparently about 30 feet on the footwall, the 
enclosing country being a fine-grained slightly foliated green- 
stone. The stone that has been taken out was from three 
to ten feet in thickness and there is still a great quantity of solid 
stone exposed along the drives; the bulk of this, however, c.«., the 
remaining stone, is stated to be of very low grade and too poor 
to pay to work, most of the payable stone having been taken out. 
There are no defined shoots of gold, the hulk of the stone being, 
as just stated, extremely low grade with a few scattered patches 
of good stone. A patch of phenomenally rich stone occurred at 
the surface and some £20,000 worth of gold is said to have been 
taken out of a hole about ten feet deep ; beyond this not a great 
deal has come out of the prbperty. 

A good deal of alluvial gold was obtained on the flat just 
below where the rich pocket was found in the reef; it was, how- 
ever, only got over a small area and is now apparently worked 
out. 

The main shaft on the property is sunk on the top of a hill, 
and the water level in the workings is 300 feet, the supply being 
salt; a good supply (salt) is obtained for battery purposes, etc., 
^rom a well on the flat half a mile to the north-west. 
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Table showing the Yield of the Wealth of Nations Reef. 



Yew. 



Name and Number of 



Ore 
omahecL 


Gold 
therefrom 


Rate 


Total 


Ore 
crushed. 


Gold 
therefrom 



Average 
rate 
per 
ton. 



\m 



IH99 

1301 

vm 

19Q3 






• • 

• • 


New Standard Explora- 
tion Co., Ltd., 0. 
M.lA 17s (8211. 83s) 

Do. 

Do. 

Do. 

Wealth of Nations, 0. 
M.L. 178 (North 
Coolgardie G.Ms., 
Ltd.) 

Do. ... 

Do. 

Do. 

Do 


Tons. 
7,716-00 

6,880 tX) 
136-00 


Oa. 
4,013*16 

1,706-26 
19-20 
60-91 


Oss. 
•62 

*29 

• ■ 

-87 


Tons. 
13.681-00 

1,768-00 


Oa. 

6,788-62 

786-66 


Oa. 

•42 

•44 


■ ■ 

• • 

• • 

•• 

• • 


484-00 

904-00 
880-00 

• « 

• • 


211-46 

238-16 

0001 

cy. 119-37 

oy. 128-67 


•48 

•23 
•30 

• • 

• • 










1 

1 


Total .. 


« • 


■ • 


• • 


16,438-00 


6,57608 


-42 



• To 80th June. 



Table showing the Yield from Leases at Dunnsville^ other than those 
already mentioned^ up to 30th June^ 1907, 



Name and Number of Lease. 



Ore 
crushed. 



Rate per 
ton. 






Bellmont, G.M.L. 5928 

Balletin, G.M.L. 6178 
Caroline, 6.M.L. 86s 
Central Wealth of Nations, Ltd., 
G.M.Lb. 588, 1138 

Easter, G.M.L. 5778 

Empress of the Jourdies, G.M.L. 

4'^kS7o ••• ••• *•• ••• 

Great Kangaroo, G.M.L. 686s ... 
Harp of Erin, G.M.L. 483s (449b) 
Jourdie, G M.L. 530s 
Jourdie Central, G.M.L. 774s 
Jourdie Hills Boulder, G.M.L. 

c^^^^^O ••• ••• ••• •«• 

Madame Berry, G.M.L. 503s 
Madame Berry, G.M.L. 593s (503s) 
Masterton, G.M.L. 698s ... 



Tons. 

98-00 

600 

22900 
17 00 

43-50 

900 

82-00 

415-00 

3500 

398-00 
26-00 
1500 
2900 



Oa. 

•95 

• • • 

6-32 

1-20 
-62 

•31 
-75 
•49 
-38 
•37 

•54 

1-12 

•54 

-71 



• Dollied and speolineiw. 



tble ehowing the Yield from Lea*M at DunntvHlf, other tk>m thate 
already mentioned, up to 80th June, 1907 — continued. 



iver Despair, Q.M.L. 732s 
il Desperaadum, G.M.L. HUs 
leen of the Jourdies, O.M.L. 

4998 

rmatia, G.M.L. 785a ... 
larorock, O.M.L. 496b ... 
uth Boulder, O.M.L. 487s 
indr^ Claims 





onul^d. 


o<aii 




Tom. 


Ob. 




13-00 


5-69 




1000 


4-49 




29 00 


1605 
•4-18 




29 00 


16-64 




2000 


9-87 




48508 


301-54 



• Dollied uid ipRjIncu. 
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INDEX TO PART I. 



Albert Mines Syndicate, Ltd. 
Amalgamated G.Ma.» Ltd. ... 
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Balgarrie Lease 
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Bendigo and Coolgardie Proprietary Co., N.L. 

Bendigo Lease 

llermoDdsey Lease ... 

Big Blow Lease 

Black Cat Lease 

Blackett's G.Ms., Ltd. 

Blue Bell Extended Lease 

Blue Bell Lease 

Bonnievale 

Bow's Battery 

Bow's Leases 

Brevier Lease 

Brilliant Lease 

British Lion Lease .. 

Broncho Lease 

Broncho North Lease 

Broncho South Lease 

Bulletin Lease 

Btingarrow Lease ... 

Burgess Lease 



Carbine ... 

Carbine Lease 

Carbine South Lease 

C*amey*8 Success Lease 

Caroline Lease 

Castle Hill Extended I^ease. 

Castle Hill Lease ... 

Castle View East Lease 

Catherwood G.Ms., Ltd. 

Catherwood Lease ... 

Cement Leases, Kintore 

Central Exploration Co. of W.A., Ltd. 
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Daisy Bell Lease ... 
Kerry's Own Lease... 
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3o 


* • • 


2H 


• • • 


35 




46 
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46 


• • * 


ho 
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18 


UK 
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36 
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35 


* * » 


18 
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28 


• > • 


26 
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• • « 


i» 


• • • 


27.36 
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The Black Range District, 
East Murchison Goldfield. 



The Black Ran^^ Mining District in situated in the . 
Murchison Gotdfield, lying abuut half way between Mt. Ma 
and Lawlerii. The present centre of the district is Sandstoi 
town of recent date which has during the last couple of y 
completely supplanted the original centre Nungarra. Sands 
is reached by coach journey of about 100 miles from Mt. Maj 
the nearest railway station, and also from Lawlers, the fot 
route being the main mail line, and coaches run both ways t 
times a week. 

The district first came into prominence in the beginnin 
1903, and since then has developed into an important field, 
first gained importance as an alluvial centre, but when 
alluvial began to be worked out attention was turned to ret 
with the result that many good reefs were found, chief an 
them being those known as the "Sandatone"and "Hacks," ( 
the "Black Kange"); these were first prospected early in I 
and since then have developed into mines of considerable 
portance. 

The first workings were at what was originally knowi 
the "Patch," now called the "Six Mile"; a large amoun 
alluvial was obtained here, and one or cwo quartz reefs i 
worked, but though these are still struggling along they I 
not reached any importance. At about the time "The Pal 
was shewing signs of being worked out "Hacks" reef and 
"Sandstone" were found at what was then known as "Hac 
now the towu of Sandstone; another good alluvial patch was 
discovered and known as " Howies," and several reefs were 
prospected in this neighbourhood; it was here that the towr 
of Nungarra was afterwards laid out This townsit« was 
claimed on the 4th of December, 1903, and was the orig 
centre of the district ; as, however, mining developments 
"Hacks" progressed a townaite was proclaimed at that plac( 
28tfa September, 1906, and was call«l Sandstone. Owing to 
alluvial being worked out at Nungarra, and the reefs there 



ig well, SandBtone rapidly superaedfKl it as the principal 
the district, and ia now a fairly busy place, while Nud- 
practically speaking, dead, 

ther centre that has come into some alight prominence 
itrict during the last three years is Maninga Marley, 
i is situated some seventeen miles east-south-east of 
b along the La'wiers Road; there is no proclaimed town- 
bat several buainesa areas have been reserved; there 
lines with lO-head batteries in the district, and sevoral 
aes in the prospecting stage. 

e twelve miles to the south west from Nungarra is what 
as Bellchambers, here a gfoup of leases have been taken 
little work is being done; so far, however, the locality 
'ery important one. 

auriferous area is a fairly extensive one and is somewhat 
r in shape, having its apex at a point about nine miles 
^ndstone and then opening out southerly so as to in- 
llchambors and Maninga Marley, and having here a 
1 width of about twenty miles; it does not extend far 
n either of these places and has a maximum length of 
miles. The rocks forming this auriferous area are 
les of the usual type, and the belt is surrounded on alt 
extensive areas of granitic rocks (vide plan herewith). 
e its inception the Black Range Mining District has 
gold to the amount of 122,33430 fine ois,' as shown in 
fing table: — 

'towing the Total Gold Production from the Black Range 
Diitrict up to the md of 1907. 
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Previous Rejtorts on the Digtrict.—The district hns Be 
tiroes been reported on; firet by myself in March^ 1903, 
several times since by the State Mining Engineer, these It 
reports being in connection with the proposed railway from 
Magnet. My first report has been published in the An 
Report of the Geol<^ical Survey for the year 1903, and the S 
Mining Engineer's reports have appeared in the Annual R«[ 
of the Department of Mines for the years 1904 and 1 
Numerous excerpts from these reports are made use of in 
present work, but the full text of them should also be ree 
conjunction with it. 

General Description of the Cou n(n/.— Generally speaking 
country at Black Range is flat, with a few low ridges and nu 
ouB more or less isolated laterite capped hills, the so-ci 
"breakaways." The greater part of the district iB covered 
loose surface soil and ironstone rubble, the former oftfln attai 
a considerable thickness on the low lying flats; these sui 
deposits naturally hamper prospecting to a great extent by 
cealing all outcrops. 

These coverings of surface soil and ironstone rubble, togt 
with the highly decomposed and weathered state of the n 
render accurate mapping of the country a matter of proc 
impossibility, as even on the higher ground there is nearly al' 
a thin deposit of loose ii-onatone rubble sufficient to conceal 
exact nature of the underlying rocks. 

. There are but few rock outcrops in the district, and t 
are usually so weathered as to be almost unrecognisable. 

The ridges are usually formed by the hematite qi 
lodes which are so prevalent in the district, these having resi 
the weathering action of the elements to a greater degree 
the enclosing greenstones. 

Both these hematite quartz lodes and the " break*' 
hilh will be more fully described later. 

General Geology. — The racks comprising the auriferous 
are the usual type of greenstones (diorites, amphibolites, i 
and are both massive and schistose; the latter type being fi 
only in close proximity to the granite, the greater portion of 
rocks being massive or only slightly foUat«d ; they are inters^ 
b^ occasional granite dykes and masses and also by nume 
small basic (dolerite) dykes; the latter are not, as a rule, QC 
able on the surface, owing to the fact that their outcrops 
usually hidden beneath the recent deposits, and partly that 
v^eather into a very similar form to the enclosing rocks, 
addition to these acidic and basic dykes there is also a s 
ai-ea of volcanic rocks (hornblende-ondeaite) occurring near G.^ 
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13b (Chicago); there is only a comparatively small area of this 
visible, but ia all probability there are other areas of it hidden 
beneath the recent deposits. 

The greenstones are traversed by numerous hematite quartz 
lodes (locally called "ironstone" or "jasper" bars) which usually 
run in an east and west direction, although a few run north and 
south, and are very persistent ; they appear to have a close con- 
nection with the quartz reefs of the district. 

Deposits of laterite (ironstone conglomerate) are common 
throughout the district, usually forming the cappings of low 
hills and ridges. 

The following is a more detailed description of the various 
classes of rocks found in the district: — 

The Greenstones. — The so-called greenstones or amphibolites 
are hornblende rocks, mostly fairly coarse-grained and massive 
or only slightly foliated, except in close proximity to the granite 
where a strong schistosity is developed. Sections of them when 
examined under the microscope are seen to consist essentially of 
felspar and hornblende, the latter being, as a rule, a pale green 
variety and usually predominating over the felspar which appears 
to be albite; generally the hornblende is in large flakes, masses 
and imperfectly formed crystals, but often it occurs in acicular 
aggregates in intimate mixture with the felspar; ilmenite is 
always present in considerable quantity and, as a rule, the rocks 
show considerable alteration and decomposition, and calcite is 
frequently present in some quantities. The hornblende appears to 
be an alteration product of a colourless augite which is still 
present in some quantity in the specimens from the deeper levels, 
] and this will probably prove to be the original essential constitu- 

) ent of these so-called amphibolites which should, therefore, more 

properly be classed as metasomasized pyroxenites. 

These greenstones are usually very much weathered and 
softened down to considerable depths; on the Juno lease a speci- 
men taken from a depth of about 300 feet is still fairly soft, and 
the constituents are much altered, chiefly by the action of perco- 
lating surface waters. They are traversed by numerous cleavage 
and fracture planes, the general trend of which is north and 
south and east and west; in the softer country within the upper 
water zone these cleavage planes, or "heads," become very "greasy '* 
and the ground comes away very readily, and with the flat reefs 
of the district heavy timbering and close mullocking have to be 
resorted to in order to keep the underground workings safe. 
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Close along their junction with the granites, the greenatones 
highly crushed and foliated, the foliations running parallel bo 



and dippiDg away from the edge of the granite; the esten 
the foliation is not well-deGned, but its general width appear 
be ahoat twenty to thirty chains, sometimes more. 

Within this foliation area are usually numerous small in 
lar granitic dykes, these being merely ofishoots from the i 
body. A number of these dykes are 86*11 where the 1 
Range Road first comes on to the greenstone area at Bellchami 

At the surface the greenstones weather into soft red 
yellow clays, this weathering continuing to a depth of well 
a hundred feet before they begin to assume their natural 
wattled appearance; frequently at the surface they exhih 
slight schistosity, this, however, being merely a surface fea 
apparently caused by pressure due b) expansion, and does 
extond down to any depth. 

The Granitic flocX*. -7- Excepting the main body of gn 
and Its associated dykes, the only granitic rocks noted were t 
shown on the map at the Bull Oak and Worker leases. I 
these outcrops are of comparatively small extent and their e 
boundarieH are not well-defined owing to the detrital dep 
which cover most of the country here. Other similar, 
j>o«sibly larger bodies, probably occur in the district, but 
are hidden beneath the recent deposits. 

These granitic rocks are very much decomposed, and c 
to the deepest depth exposed, ahout 120 feet, consist of a 
gritty kaolin, which is easily worked and stands well, Owir 
this decomposition it is impossible to say what the original 
ponents of the rocks were but they (the rocks) are probablj 
same as the main granite l>ody. 

1 These two areas are undoubtedly intrusive into the gi 

I stones and are of earlier date than the auriferous quartz 1 

which in one or two cases run continuously from one clai 
I country into the other. The Bull Oak ri«f is a case in point 

the Bull Oak lease it is in granite and in the adjoining lease 

Maid Marion, it is in greenstone. 

ATuif$iU.—Jnst at the north end of G.M.L. 13b (Chic 

and ahout a mile to the south of the Bull Oak is a small an 

hornblende-andesite ; the visible extent of the outcrop is n 

forty chains by ten, having its greatest dimensions in a rou 

. t*tutt ajid west direction ; it disappears at liotli ends benea 

1 cupping of ironstone conglomerate, which in turn gives plat 
•■xt^ensive ureas of recent deposits, so that its actual extent 
fi*tHsib\y be considerably greater than is shewn ; m all the cou 
lo the south for some miles is covered with extensive n 
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deposits it is quite possible that there may be other areas of it 
hidden beneath them* 

The rock itself is very close-grained, hard and compact; it 
is of a bluish green colour and breaks wilh a somewhat con- 
choidal fracture. It appears to be in every way similar to the 
andesite occurring at Cue Hill (Cue), and referred to by Mr. 
Woodward in Bulletin No. 29 of the Geological Survey. At 
Coorang, some forty miles south-south-west from Black Range, 
a fairly extensive area of a similar rock was noted by myself 
during a short visit to that centre in February, 1908. 

The Basic Dykes, — These, as far as noted, are small and of 
later origin than the quartz reefs which, in several instances, they 
are seen to cut through. As stated before they are not dis- 
tinguishable on the surface owing to the fact that they weather 
into exactly the same form as the enclosing greenstones. Several 
of them were cut in the underground workings of the Kohinoor 
G.M.L. 22b, and one also in the Oroya Black Range workings. 
These vary in thickness from one to seven feet, and consist of a 
dark fine-grained compact rock approaching an augite-dolerite in 
composition. 

Dykes of this description are fairly common on the West 
Australian goldfields and have frequently been described in the 
publications of this Department. 

The Recent Deposits, — These include both the laterites and 
the detrital deposits; these latter cover by far the greater part 
of the area examined, sometimes to a considerable depth and 
consist of sands, loams, gravels, etc., resulting from the gradual 
weathering down of the underlying rocks and the laterites by 
atmospheric agencies. 

Laterite. — This occurs in more or less extensive areas through- 
out the whole district; in a compact and coherent state, it forms 
the capping of low hills and ridges, and as the result of weather- 
ing frequently exhibits vertical cliff faces twenty to thirty feet in 
height^ these being locally known as *' breakaways"; in a detrita^l 
and rubbly state it is scattered over large areas, but in these 
cases it has been classed with the sands, loams, etc , of the recent 
deposits. 

When forming hill cappings these laterites can frequenbly 
be seen in a half-formed state, i.e., a transition state between 
weathered greenstone and true laterite. Frequently also when 
capping ridges traversed by hematite quartz lodes, they are so 
closely mixed up with them in breaking down and re-cementing 
as to often have the appearance of a broken hematite quartz locte 
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four or five chaioB in width. This breaking down and re-ce 
ing of the hematite quartz lodes by tlie lateritea also hi 
effect, on the surface, of apparentlj altering the line of str 
them and often renders tliem difficult to accurately follow. 

As to the origin of thene laterites it is now general 
mitted that they are merely the result of decomposition I'n . 
the highly ferruginous green a tones,' and are formed by the gl 
concentration of the feriic oxide (resulting from such decoi 
tion) by atmospheric agency. 

HemalUe Quartz Lodet. — These from a geological point o 
are the most interesting feature of the Black Range di 
They are specially numerous in the northern portion of tl 
trict mapped, i,e., in the immediate neighbourhood of San< 
and Hancocks, where they have a general east and west 
and an almost vertical dip; at Nungarra, and towards thi 
Mile," the general trend of the majority of these lodes ia si 
west of north and east of south, though a few with an eai 
west strike are met with principally just to the north of 
garra town site. 

In appearance and mode of occurrence these hematite i 
lodesaresimilarto those occurring in other parts of the Mur 
and other West Australian goldfielda, and which hare freqi 
been described in the Geological Survey bulletins, but they 
from them in their relationship to the quartz reefs of the di 

As far as previous investigations have shewn the hei 
quartz lodes of the Murchison and other parts have b< 
earlier formation than the associated quartz reefs, which in 
cases cut through them, while in the Black Range district 
are either contemporaneous with them or of later origin, pw 
the former. 

These lodes are known locally as " ironstone, or jasper, 
and are, as a rule, less ferruginous than the genersj Mur 
type and consist principally of much laminated quartz and 
black jasper (ironstained quartz), the darker colours usuall 
dominating, with occasional thin bands of hematite and magi 
Xhey are very persistent in their strike and can often be fol 
across country for several miles and right through have i 
marked parallelism; on the surface they frequently exhil 
apparent lenticular habit owing to the irregular developm 
the banded quartz, but when these lenses die out the line ol 
in always marked by a strong schistosity in the greenstonee 

These hematite quartz lodes are merely highly altered 
of schistose greenstone and at a depth will be found to losa 
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siliceous or "quartz" nature, and to pass gradually into narrow 
bands of crushed rock, probably with small veins of pyrites. In 
all likelihood they mark old fault lines, or thrust planes, and as 
such are probably deep-seated. On the assumption that they are 
thrust planes they probably have an intimate connection with 
the quartz reefs of the district, and this probable connection will 
be discussed later when the quartz reefs are being described. 

These lodes are, as a rule, all more or less auriferous, but so 
far none of them have been sufficiently rich to pay to work. 

Quartz Reefs, — As a general rule all the deposits being 
worked are clean quartz reefs, the principal exception being the 
Wirraminna, which is described later. Most of these reefs, 
especially those at the north end of the district, have a north 
and south trend and dip at a very flat angle, usually to the west. 
They are often of fair size and sometimes of considerable length, 
e.g., the Sandstone (Oroya) and Black Range reefs; they almost 
invariably exhibit a strongly marked lenticular habit and are 
not, as a rule, characterised by clean or well-defined walls. The 
nature of the quartz itself varies a good deal, but it is mostly 
hard and white, and carries only a small amount of sulphides. 
In the oxidised portions of the Sandstone (Oroya) reef the quartz 
is of a peculiar friable and sugary nature, which will be more 
fully described when this mine is being dealt with. 

At Sandstone and Hancocks the quartz reefs appear to have 
an intimate connection with the hematite quartz lodes (^^ronstone 
bars''); they are almost without exception found abutting against 
the latter and generally have their strike approximately at right 
angles to that of the "bars;" at their contact with these they do 
not have the appearance of having been suddenly cut off by them, 
but give the impression that they have been formed at the same 
time and are part of the same system of Assuring or shearing. 
If it be assumed that the hematite quartz lodes mark old thrust 
planes, or main lines of shearing, caused by pressure, then the 
quartz reefs are probably secondary or induced fissures caused by 
these main thrust planes. 

That main lines of Assuring do induce other lines at right 
angles has been proved by experiment by Daubree, the results of 
such experiments being described in Louis and Phillip's "Treatise* 
on Ore Deposits," pp. 82 and 83. 

An argument somewhat in favour of this theory is the fact 
that the reefs are strongest and best defined nearer but not at 
the "bars," but as they get farther away they become smaller 
d more irregular and gradually die out. 
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As the east and west "thrust planes" are undoubtedly deep- 
seated it is possible, but not necessarily so, that the quartz reefs are 
also deep-seated. Personally, however, I am of opinion that they 
will, as a rule, not be found to live long once hard-settled country 
is met with. 

At the "Six Mile" the reefs differ from those at Sandstone 
and Hancocks, in that they are in no way associated with "iron- 
stone bars," which are here conspicuous by their absence. Here 
the more important reefs run in a general north-easterly direction 
and have no regular dip; they are mostly of clean hard white 
quartz and appear to be normal fissure reefs; some of them are 
of considerable length, one line — the Groper — being traceable on 
the surface for about half a mile; they are mostly of fair size, but as 
far as developments have gone the shoots of gold appear to be 
very short and to cut out at a shallow depth. 

Alluvial Gold. — A large amount of alluvial, or more correctly 
detrital, gold has been got in this district. The first "patch" of 
any importance was that at the "Six Mile;" when this began to 
be worked out other patches were found, the most important 
being Howie's, Shannon's, "Two-Mile Hill," and Hancock's. On 
all of these the gold appears to be pretty well worked out. As a 
general rule the gold was got only a foot or so below the surface 
— in many cases less — and was often in fair-sized pieces, though 
nothing very large was ever found. It appears to have been shed 
from small leaders and not from the reefs, as so far any of these 
worked near the patches have not proved to carry any exception- 
ally rich pockets. 

Writing of these "alluvial" patches, Mr: Montgomery, the 
State Mining Engineer, who saw them at the time they were 
being worked, says*: — 

" In the ' Two Mile ' and ' Howie's ' patches much of the gold was 
enclosed in cemented brown iron ore, requiring milling for its extraction. 
This gold is frequently crystalline and angular, and has evidently been 
deposited in the ironstone from solution, not carried into it mechani- 
cally. A good deal of the gold won from these deposits appears there- 
fore in the gold returns as obtained from ore by milling, not as alluviaL 

" At the time of my visit, April, 1906, Uie principal work at the 
* Two Mile Hill ' was that of Messrs. Kelly and party on the south slope 
of the hUl. They have done a large amount of work prospecting for 
deep alluvial ground, and for reefs below the alluvial. Seven shafts 
have been sank to depths of from 45 to 70 feet, and Mr. Kelly informed 
me that the drives therefrom would total over 1000 feet in length. The 
alluvial ground is mostly concretionary, of pisolitic brown iron ozicle, 
and is up to 40 feet in depth, below which is much weathered green- 
stone country, with frequent quartz veins. The ironstone is often gold 
bearing, and Mr. Kelly told me from his prospecting it he considered 

* Anniul Report of the Department of Mines for the year 1906, p.80. 
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" that a lartra amount of it would pa; to crash if ha hod a battel? on the 
" ^und. Some of it was crushed by hand by the dryblowere and treated 

" in their ahakers It is impoBsible to form a decided 

"opinion aa to the amount of payable material available at this place 
" without very careful and extended sampling, but there seems reason to 
" think that with cheap milling facilities on the spot a large tonnage of 
" low-grade material might be auocessfally treated." 

Water. — Water is abundant throughout the diatrict, and the 
supply is fresh. On the low-lying portions it is usually met with 
at a depth of from 50 to 70 feet. 

Timber. — The only timber available locally is mulga, and the 
better quality of this is r&pidly becoming exhausted. A little 
gum timber is obtainable from the edge of the lake country about 
forty miies to the north, but the supply of this is very limited, 
and it is being repidly cut out. 

As the country is very soft and ratten, and the reefs are 
very flat, extensive timbering is lequired in the mine workings, 
and the timber trouble is becoming a serious item with the 
mining companies. At the present time good gum timber cottts 
up to 2/6 a foot, and smaller timber is proportionately as ex- 
pensive. 

THE MINES. 

The following are brief descriptions of the principal miocH 
in the district: — 

NUNGARRA. 

At Nungarra no work of any importance was being 
done at the time of my visit; the Wirraminna had just closed 
down, and no work was being done on this line; a little was bt>- 
ing done at the "Two Mile Hill," and there were one or two 
prospecting parties working, but no systematic work was being 
done anywhere. 

Wlrramiiina Ceatral, Q.M.L. 182b. 

This lease is the property of tlie Sandstone Development 
Company; owing to unsatisfactory developments, mining opec-a.- 
tions were suspended a few days before my arrival, and I wh^r 
unable to inspect the workings. Since the company ceasorl 
operations tributers have been at work in the upper levels, a-nd 
have taken out some very fair stone. 

Mr. Montgomery in his report* in 1906, makes the folIowiKts 
statements about this property — 

'Aannil Baport of tba DqnutmenC ol Uioe* lor Ui« ; »r IDOe. 
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only being "rooted" near the surface. One or two leaders 
were being worked, but several of the old shows on the larger 
reefs had been abandoned, developments not having been 
satisfactory. 

Groper, G.M.L. 1b. 

This lease was originally worked in the beginning of 1903, 
since when it has several times been abandoned and retaken up ; 
on the whole, very little work has been done on it, as results are 
said not to have been satisfactory, the better values being stated 
to have cut out at a shallow depth, and the bulk of the stone is 
too poor to pay to crush. The deepest workings are said to be 
only about 60 feet, but a good deal of ** rooting" has been done 
near the surface. 

Two well-defined parallel lines of reef run through the 
property on a bearing about north-east and south-west, dipping 
fairly flat to the south-east; these are very persistent on the 
surface, the main, or east, reef being traceable for over half a mile. 

In the old workings it appears to have averaged two to three 
feet in thickness and consists of clean, hard, white glassy quartz. 
The stone carries a small percentage of copper (as carbonate) as 
well as a little zinc blende, these usually being associated with 
good gold values. For the greater part of its length this reef is 
in greenstone, but in the present workings it comes in contact 
with a small granitic dyke which for a short distance forms the 
hanging wall of it and also for a short length completely encloses 
it; this dyke is only a few feet in width and is not noticeable on 
the surface owing to the amount of debris which covers it. 

At the present time the owners are working the reef near 
the surface where it comes into contact with the dyke and where 
the values are said to be slightly better; most of the ore being 
broken consists of rotted granite with seams of quartz through 
it, and is on the hanging wall of the reef proper; the width of 
this varies from a few inches to three feet. 

Table showing the Yield of the Groper Lease, 



Year. 



Name and Number of 
Lease. 



Ore 

orusbed. 



Gold 
therefrom 



Rate 
per 
ton. 



Total. 


Average 
rate 


Ore 
crushed. 


Gold 
therefrom 


per 
ton. 



1902 
1903 
1904 

1906 



Oroper, Q.M.L. 1b (3S9) 

Do. 
Oroper, Q.M.L. 179b(Ib) 
Total .. 



Tons. 
1-50 
5-50 
116-00 


Oxs. 

19-66 

4-66 

140-69 


Oza. 
13-04 

•85 
1-21 


Tons. 

• ■ 

{23-00 
85*25 


On. 

* • 

• • 

.'64-91 
13315 


• • 


• • 


• • 


• « 


• * 


■ « 


168*25 


29806 



Oss. 



1-S4 
8-78 



1-88 



BlMk RMig« aUiii BMf, G.M.L. 3b. (Formerly kii< 
' "the Botchers"). 

This property was one of the first worked in the <J 
but not a great deal has been done on it, and at the preset 
it is abandoned. The State Mining Engineer, who examii 
property in 1906, reports on it as follows* : — 

" A Btroiig quartz re«f, about four feet thick, runs north-i 
tbrongh the lease, aud has been proved ifold-beariug at severa! 
along its outcrop for about 400 feet in length. Sereist shaf 

been sunk to water level, about Gl feet, and 

vertical shaft vaa sank to 107 feet and a croasout put in to the 

100 feet. The reef was uut in the crossoat but 

been driven upon. The quartz vein was from six inches to t 
wide where cut, but the hanging wall seemed much shattered, i 
whole width of the lode channel ia probably a good deal greater 

"The quartz was rather poor where cut, but 1 have no dou 
" driving on the reef will hood be successful in Hnding better ore 
" ponding to the shoot from which the cruahings were taken. . . 
" The water is fresh and drinkable." 

Table showing the Yield of the Black Range Main Reef L 



y™. 


.,....»..»»■».. 


JS^ 


OoU 
Ob. 

21-37 
165-86 

23'70 




1903 

1904 
1905 


Black Rangi: Main Reef, 

G.M.L. SB 

Do 

Do 

Total 


Tom, 

15-00 
107-25 

10-50 






1S2-7S 


210-98 





Eclipse, G.M.L. 211 b. 

This lease is situated about three miles south-east fn 
Black Range Main reef, along the Lawlers Road. The pi 
WAS under exemption at the time of my visit, and the w< 
were inaccessible. 

There is a fairly well-defined line of reef running t 
the lease on a bearing slightly north of west and south c 
having practically a vertical dip, A main vertical sha 
been sunk on this reef and is said to be 180 feet in depth 
is said to be a strong quartz reef at the bottom two feet wi 
carrying good values. A few chains east of the main shi 
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amall hematite quartz lode running north-west and Bouth-ennt across 
the line of the reef; good valuen may possibly be met with at 
the point of intersection of the two, but so far, apparently, no 
effort has been made to see if suuh exist. 

Water level ia about 100 feet, and the supply is fresh ; water 
is said to be very plentiful, and the prospectors were unable to 
cope properly with it with the limited means at their disposal. 

Writing of this property in 1906, the State Mining Engineer, 
says' : — 

" There 18 a well-defined quart! vein with smooth 

"clean walls, in weathered greenstone schiati the average vidth of the 
eronnd atoped has been about fifteen inches of quarts and twenty-four 
inohes from wall to wall, but in the bottom of the shaft it aeema to 

have a tendency to increase ; it has been driven on at 

the 100 feet level for about 2O0 feet, and has been sloped for about 85 
feet in leu^ up to S5 feet from the surface, where it becomes rather 

" South-east from the shaft, about 160 feet, there is a large lode of 
brown iron oxide and quartz which has been out in a shallow oosteen, 
and runs about north-west and south-east This is also out in a shaft 

40 feet deep i it contains a little gold, estimatbd by the 

" prospectors at about six dwta. per ton. The quarts reef worked in the 
" shaft should intersect this one, and as the junction has a fair chance of 
being richer than elsewhere ; it should be located if possible " 

Table tkowing the Yield of the Eclip»e Leate. 



.„. 


»...^»™^.^ 


1905 
1906 
1907 


Eclipse. G.M.L. 211b ... 

Do. 

Do 

ToW 



Ok 


ttaeretrotn. 


pvUm. 


6T75 

74-50 
184 00 


0«, 

78-08 
37-88 
123-43 


Ob. 

1-24 
■37 
-67 


ssi-as 


320-89 


•71 



PrenderiruU- 

A couple of miles north of the Eclipse, Messrs. Frendergost 
and party are prospecting a large hematito quartz ('-jasper") lode. 
This runs on a bearing slightly north of west, and has a practi- 
cally vertical dip; it is over a chain in width in places, and out- 
crops for half a mile or more. At the spot the gold was found 
in the lode it is very much broken and faulted, and seamed with 
small veins of quartz ; there is also an irregular vein of quartz 
running along the north side of it. 
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An opencut, t«n or twelve feet in depth, has be«n put ocro 
the lode, and ahowa u mixture of quartz and jasper much brokt 
and faulted. The gold appears to be piincipully in the quar 
and along or close to the cross faults, A vertical shaft is no 
being sunk with the object of cutting the lode at water level. 

There is certainly a hugh body of ore in this property, b 
its chance of proving payable in any quantity is, I fancy, vei 
remote. 

SANDSTONE. 

At Sandstone all the more important work of the district 
being done, and matters are pretty brisk. The three big min 
of the district arc situated here, viz., the Black Range, the Oro; 
Black Hange, and the Sandstone Development. In addition 
these there are a number of smaller shows working, chief arooi 
these being the Wanderie leases. 

Wanderie and Wuderle West, G.M.Le. 811, 23b. 

The same line of reef has been worked on both of the 
leases, and a lot of work has been done on it above water levi 
The deepest workings are on tlie Wanderie, the main shaft beh 
down 220 feet; the reef has been opened up at the 200 feet lev 
for a. length of about 100 feet, but the owners were unable 
properly cope with the water and are now working above wat 

On the Wanderie lease the reef has been opened up at tl 
1 20 feet level for a total length of well over 400 feet ; its avera 
width throughout the workings is stated to have been about tiir 
feet, hut it is very irregular, varying from a few inches up to 
much as seven feet, and occasionally cutting out altogether. 

Along the 120 feet level there is practically no stone, but 
makes a few feet above the level; this break, probably due to 
strike fault, is continuous through both leases; along the 200 fe 
level the reef is said to be fairly strong again and of pretty go< 
value. 

The general trend, of the reef is slightly south of west ai 
north of east; in the upper levels it underlies slightly to t 
south, but at a depth is practically vertical. It runs along t 
southern side of a small hematite quartz lode; this, on thesui^M 
has the usual laminated appearance of these lodes, but at a fair 
shallow depth it turns into a much weathered greenstone Bchi 
w-ith occasional small seams of quartz and ironstone in it; occaaic 
a.lly the schist is found on both sides of the reef, but, as a ru 
it is only on the north side; this schist with its accompanyii 
quartz and ironstone veins is said to carry a little gold, but n 
sufficient to pay to work. 
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The main reef is of clean, white, solid quartz, and has 
probably been formed along a fault line following the original line 
of the hematite quartz lode. 

On the Wanderie West, the workings are all above water 
level (125 feet), and the reef is said to have averaged about three 
feet in thickness ; it has the same irregular habit here as in the 
Wanderie, varying from a few inches up to six and seven feet. 

The water supply is fresh, and is said to be about 3000 
gallons per hour; it comes in only along the line of the reef and 
the schists. 

Table showing the Yield of the Wanderie Leases, 



Year. 



Name and Number of 



Ore 
crushed. 



Gold 
therefrom 



Rate 
ion. 



Total 



Ore j Gold 
cnuhed. therefrom 



1904 
1906 
1906 
1907 

1904 

1905 
1906 
1907 



Wanderie, G.M.L. 8b . . 

Do. 

Wanderie No. 1 West, 
O.M.L. 28b 
Do. 
Do. 
Do. 



Total 



Tons. 
648-26 
882-00 
867-76 
622-00 


On. 

1,000-06 
879-97 
848-68 
386-20 


On. 

1-64 
-99 
•94 

*e2 


Tons. 

2,020-00 

1,662*60 


169-76 

169-26 
936-60 
897-00 


94-69 

116-97 
694-17 
148-25 


•60 

-60 
74 
•86 








• • 


• • 


• • 


3,682*60 



On. 



Average 
rate 
per 
ton. 



Ozs. 



2,114-81 



niki 



1,049-08 



3,163*89 



« 



•BS 



Wanderie No. 1 North, Q.M.L. 161b. 

A good deal of work has been done on this leaae down to 
water level, but it was idle at the time of my visit and could not 
be inspected. A small north and south quartz reef has been 
worked; this is said to have been from ten to twelve inches in 
thickness, and fairly regular. It is cut off at the south end by 
the Wanderie line, and apparently does not run very far north. 
Its dip is said to have been about vertical. 

Table showing the Yield of the Wanderie No. 1 North Lease. 



Year. 



Name and Number of Lease. 



Ore 
cruabed. 



Gold 
therefrom. 



Rate 
per ton. 



1905 
1906 
1907 



Wanderie No. 1 North, G.M.L. 161b 
Do 

^^\J9 ■•• ••• ••• ••• 

Total ... 



Tons. 
149-00 
42400 
87-00 


Os. 
163-65 
342-96 

34*23 


660KN) 


540-74 



1-iu 

•81 
•3S 

•Si 
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AboQC m mile to ttie Mtutb-west of the Wanilerie »iie o 
small <{uartz leader* have hwu «nil are beinj; wi>rk«l. Thw 
of no great importaace, mid nut much is beiu); done i>i> thei 

Black BuK* tMi MIm, O.M.l^. 4b, 5b. 9b, IIb. eU-. 
The reef on this pnipt- rty was the first w-.rked at this e 
the lield: it was found alK>ut tht^ beginning t>f IdU.'f, am 
nriginally known as "Hack's." 

A reference to the underground plans (Hate 1) will 
the amonnt of work that has been done up In about tht 
of last year. 

The reef runs almuKt ilue north and miuth, and <li[is t 
west at an angle of about 35 degrees. It is of clean solid i)i 
but is very irrvgular and lenticular, espeeially in the up{)er V 
These lenses range in thickness up to seven nn<) eight feet 
their length and depth are very variable; when they tui 
their place is taken by a somewhat schistose green!it<iiie, am 
diSeivnce between the different lenses, butli longitudinally 
vertically, is us variable as the length of the lenses thentsi 
sometimes being only a few feet and sonit'tiines up to ns : 
UK a liundrei'l feet The walls of the reef, taking it Hght thii 
are not good, and are not welUh'fine^l. The country on eael 
of the reef is soft anil rott^-n, es]ieei»lly on the han^jing wall 
re<|uireH extensive timbering: in the lM>tli)ni of the main 
the country is a fairly hai-d massive greenstont'. but for 
fiftetm U' twenty feet on each side of tlie reef it is much » 
and more weathensl. llif ilei'pest workings aiv still ii 
oxidised /one, and the vahitvt are said lo l>o fairly uni 
throughout. 

About KM) feet north of the main shaft is a large hen 
i{iiartK lode, running about east and west and dipping veiLii 
Tlie reef grailually dies out un approaching this, and althou 
lot uf work baa been done to the north of the "bar" in the I 
of |>icking up the continuation of the reef, it liaM, so far, not 
with success: a few small seams of quartz were certainly 
with, but they wen- of no size and of no importance; (HtrHonii 
am inclined lo the l>elief that no continuation of the itief wi 
fouud in this direction. 

The values in the main reef are said to stop U^n or t* 
feet away from the liar, and not to come right u|) to it, th 
at times the cjuartz does si>; just before they stiip, however, 
are said to be a good deal higher than the average. 

The "bar" on the surface conaista of laminated i)uart: 
ironstone, but gradually changes in depth, and in the I 
levels consists of highly schistose green8t<)ne, with seams of 
Htone and a little quartz; it carries no appreciable gold vatui 
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The water supply of the mine is fresh, and is said to be 
sufficient for all present requirements ; the water comes in along 
the line of the reef and also, heavily, along the line of the ^^iron- 
stone bar." 

Table showing the Yield of the Black Range Gold Mine Leases. 



Year. 



Name and Number of 
Lease. 



Ore 
crushed. 



Gold 
therefrom 



Rate 
per 
ton. 



Total. 



Ore 
crushed. 



Gold 
therefrom 



1903 

1904 
1905 

1906 



1907 

1903 

1904 
1906 

1907 



Adelaide, 
(07411) 
Do. 
Do. 



G.H.L. 4b 



Adelaide Leases, G.M. 

Lb. 4b, 5b, 11b, 17b, 

26b, 70b, 140b, 160b 

Do 

Black Ranife, G.H.L. 5b 
(676m) 
Do. 

Black Ran^ce Mininur 
Co., N.L., G.11.LS. 
4b, 5b, 9b, dec 

Total . . 



Tons. 
j 14-00 


Ozs. 
131-43 


Ois. 

9*38 


, 2,58000 
1 4,84000 


5.142-90 
7,408-82 


1-99 
1-53 


7.990*50 


14,07602 


1-76 


13,019-50 


16,179-26 


1-24 


• • 


•152-68 




637-00 

• • 


1,283-66 
194-00 


2-01 

• • 




• • 


• • 



Tons. 



7,443-00 



21,010-00 



637 IK) 
1,488-00 



Oa. 



12,683-15 



30,255*28 



1,630-34 
2.105 -30 



Averag 
rate 1 

per 1 



Oa. 






130,578*00 



46.73407 




^ Dollied and specimens. 

Oroya Black Kangre, G.M.Ls. 6b, 10b, 16b, 74b, 11 4b, etc. 

The reef on this property is in general characteristics similar 
to that in the Black Range Company's leases, that is to say, it i& 
a flat quartz reef with marked lenticular habit. The general 
trend of this reef is roughly north and south, and it dips at an 
angle of alwut 25 degrees to the west ; near the surface its dip is 
about 45 degrees, but it gets flatter below the No. 1 level. Its 
aver&ge thickness can be said to be from three to four feet, 
though it is as much as eight and ten feet in places, but this 
bulging is counteracted by the fact that it frequently pinches 
out to a few inches and occasionally cuts out altogether ; these 
breaks are, however, not of frequent occurrence and are, as ai-ule, 
of no length, and the quartz can almost be said to be continuoMs 
throughout the whole of the workings, though of course very 
variable in size and, in places, a good deal broken. 

At the south end of the workings the reef is spiall and very 
broken, though the actual end of it has not yet been reached . 
approching the north end it also becomes more lenticular a.nd 
irregular, and splits up a good deal, but the end of it has Tiot 
nearly been reached in this direction yet, as proved by the work.- 
ings oa the adjoining company's leases. At this north end 
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It* one bottom levels ; this is from one to seven feet in th^ 
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oining company's leues. Al^^lSKis ooifib ^_ , 
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frequent splits go off into the footwall, these on being followed 
either come back again into the main line or else die out; it 
would appear that the general line of the reef is here turning 
slightly more to the westward. 

Occasionally the reef shews clean well-deRned walls, but, as 
a rule, they are not good, the footwall being, usually, anything 
but well-defined, small quartz veins and stringers running off 
from it in all directions into the enclosing country. 

The quartz in the bottom level is mostly hard and compact, 
and of a slightly bluish tinge; occasionally, however, it exhibits 
the friable nature so characteristic of the upper levels ; along the 
No. 2 level it is both solid and friable, whilst above this it is 
almost entirely of a friable sugary nature and crumbles readily 
between the fingers ; it was this that gave the reef its original 
and better-known name of *Hhe Sandstone." 

As to the cause of this friable nature of the stone two 
possible origins have been put forward, viz., (1) leaching and (2) 
pressure. With regard to the former it has been suggested 
that the original quartz of the reef may have been partly 
crystalline, i,e.^ insoluble, and partly hydrous, i.e,^ soluble, 
under certain conditions, and that in the upper or oxidised 
portions the soluble quartz had been leached out; this theory 
arose owing to the fact that the friable quartz when closely 
examined exhibits its true crystalline form to a marked degree. 
Samples of the solid quartz from No. 2 level were examined and 
found to contain only a trace of soluble silica, and this fact seems 
to explode the leaching theory and to leave only that of "pressure;" 
undoubtedly great pressure could be caused by the expansion of 
the surrounding rocks during hydration, and it appears that this 
must be taken as the most probable cause of the extreme fria- 
bility of the quartz in the upper levels. 

There is no defined shoot of gold in the reef, but the stone 
is not all of uniform value, the gold appearing to occur in small 
irregular patches right through the reef. 

The country is massive greenstone, aqd is still soft and 
rotten in the deepest workings; it is full of "greasy" heads, or 
cleavage planes, and is very "heavy" and treacherous, and owing 
to the flat dip of the reef requires very extensive timbering. As 
good mining timber is very scarce in the district this item is one 
of the most serious that the Company have at present to contend 
with. 

Water is fresh and the supply is plentiful, and is still coming in 
at the bottom level. 

A small basic (dolerite) dyke runs along and crosses the reef 
in the bottom levels ; this is from one to seven feet in thickness, 
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and cuts through the reef without displacement of any kind. A 
good How of water conies in along the line of this dyke. 

Table showing the Yield of the Oroya Black Range Leases. 



Year. 



Name and NuuiWr of Ore 

|jea«e. crushed. 



Gold 
therefrom 



I 



Rate 
per 
ton. 



19l>4 . 

1905 . 

1906 . 

liN)4 . 

1004 . 

1905 ., 

1906 . 

1905 .. 

1906 .. 
1905 .. 

1905 .. 

1906 ., 

19t>4 .. 

1905 .. 

1906 .. 

1906 .. 

1907 .. 



Sandstone, O.M.L. 6b ' 
Do. 

Do. .. .. I 

, Undaunted, G.M.L. IOr I 

Undaunted Ka«t, G.M. 
I L. 74B 

Do 

Do. 

Undaunted Eaift Ex- 
tended. G.M.L. 114B 
Do. 

.Golden Gate, G.M.L. 

U9b 
I Golden Key, G.M.L. 

151b 
I>o 

Kinp:oon>a, G.M.L. 16k 

Do I 

Do. 

Oroya Black Rtinge, 
Ltd., G.M. Lb. 6b, 
lOB, 16b. Jbc. 
Do. 



TOHB. 

424-75 
737 25 i 
•277 50 






Om. 

678 1« 
915-78 J 
34;<-84 



Total. 



Ore . Gold 
crushed, i therefrom 



On. 



0x8. ' Tons. 

1-60 

1-24 

1-26 

l,480r)O 1,938-54 

8000 



46 04 



Avera^ 
rate 
per 
ton. 



()2i>. 



1SJ8-75 

204-50 
1561J0 

166-26 

109-75 



213-50 1 1-07 



217-79 
188-53 



•74 
121 



349-50 
533-50 



72-76 
108-58 I 

1 
457-33 ' 

955-42 ' 



•44 

•99 



648-25 



276tlO ' 

113-75 ; 



619-8*2 



ISI-JM 
62 98 



1-31 
1-79 



4<l8-00 I 7a) •2-2 
876-50 I 811-85 



1,646-rjO 1,917-<J0 



ai^vm ' 1,41275 

2-46 

1-81 ' 
•93 
' 1,406'»J0 1,850 40 

116. 



19,521-00 I 13,059-26 



•67 



21,167-ttl 14.976-26 



26,013'60i21,088'13i 



Total 



Sandstoue DeTelopment Co., G.M.Ls. 174b, 1S7b, etc. 

This Company hold the blocks containing the deep levc;l.s 
the Oroya reef as well as bhxjks farther north fvlong the outcn* 
At the present time work is being concentrated on the J ul 
lease, where the i*eef comes into the property, at a depth of aVn* 
1 80 feet. 

A good deal of work has also been done on the Woinj 
lease, where some good values were obtained near the Bui-f2^< 
the work on this lease proves the reef to have a total leng 
of well over half a mile, and it probably extends still £artT 
north though it is getting smaller and more broken in t] 
direction. 

Where worked on the Wonoka, the reef is very iri"egu\ 
varying from a few inches to six feet; in a winze, from the J 
feet to the 180 feet level, it averages three to four feet, a 
is Raid to carry very fair values; some very good stone has \m 



.-old is 
i deal 



KlHHsy 



and fit 
Miick- 



• ily only 
all and 
>or— all 
lipping, 
t inately 
* ") and, 
*''espi)cc 
■ Hhoots, 
"'■- In 
tliev do 



and ciH t>s 
TcMb 



Ye*r. 



i9o; 



1904 .. 

1905 .. 

1906 .. 


.S»r»« 


1904 .. 
1904 .. 




1905 .. 

1906 . 


1 


1905 .. 




1906 .. 


1 

1 


lOos .. 


1 »°"5 


19U5 .. 


««»« 


1906 .. 




19IW .. 

1905 .. 

1906 .. 


Ki»'* 


ISKW .. , 


t?r<^^ 



the (>r<^»3 
At tli^ 
lease, '^*'' * 
180 fe^***>' 






1 



« 
• 



>4 



; 



lease, ^'^^ 

the w*^*^ 

of wel* - 

north ^ • ? 

direct>i<^' 

.^jiere worked on the Wonoka, the r^ef is verv irregular, 

varying \^'''^]Lc '""^"^^^ ^ six feet; in a winze, from the 110 
feet to ^"^J.^^/^*'*'/^''*^^ it ftverages three to four feet, and 
is Baici *^ eaiiy \ery tair vaJue^. some very good stone has been 
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taken out of these workings, but the occurrence of the .sjold is 
very patchy. The reef here owes its broken nature a gor)d deal 
to the presence of a large Hat quartz reef which cuts across it 
and throws it about somewhat ; this reef is of hard white glassy 
quartz, and carries no values. 

On the Juno lease the reef has been cut at a depth of 200 
feet: what work has been done on it here shews it to still main- 
lain its lenticular habit, sometimes cutting out altogether, and at 
others making into solid l)odies of quartz up to six feet in thick- 
ness; the values here are scmiewhat erratic, but, on the whole, 
the reef is. stated to lie highly payable. 

Table showin</ the Yield of the Sandstone Development Co.* a Leaf^es 



Year. 



NaiiK* and Number of 
LeoNe. 



Ore 



Gold 



crushed. 1 herefrom 



1906 
1907 

1907 
19JI7 



) 



Wonoka, G.M.L. 174b 

no. 

I. 

VenuH, O.H.L. 251 h .. ' 
Sandrid^e, O.M.L. 1«7b ' 

ToUl . . . . I 



Tons. 
08-MJ 
1C5-(K» 



Ozs. 



Rate 

per 

ton. 



Oks. 

•9.-. 



Total. 



Ore 
crushed. 



Torn*. 



, Uold 
I therefrom 

Ozs. 



Averaore 
rate 
per 
ton. 



mm 

226-00 



495-50 



Oscs. 



192-47 I 

:j-27 

01 19 ' 
286*93 , 



•82 
•09 
•40 



'58 



HANCOCKS. 



A number of leases are being worked here but mostly only 
by small parties. The re<»fs are, as a rule, all fairly small and 
lenticular; they are, with one exception — the Kohiiuwr — all 
quartz reefs, and have a gt»neral north and south trend, dipping, 
as a rule, at a flat angle to the east. They are all intimately 
connected with the hematite quartz lode»s ("ironstone bars") and, 
as l)efore suggested, appear to owe their existence to the presence 
of these. The gold in them usually occurs in irregular shoots, 
and is not, as a rule, evenly distributed through the stone. In 
no ca.se do they possess well-defined walls and, as a rule, they do 
not give the impn*ssion of being likely t^) prove permanent. 

Owing to the amount of talus and debris covering the surface 
in this neigh Iwurhood, prospecting is rendered difficult. It 
appears likely, however, that other payable (to a certain depth) 
reefs should be found here, and also other Iwdies similar to that 
now being worked on the Kohinoor, as there are, possibly, 
numbers of these flat lying fissures which do not reach the surface ; 
these, however, would only be found in sinking or crosscutting 
and, in all probability, accidently as was the case in the 
Kohinoor. 
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With the exception of the Kohinoor no work has been done 
below water level on any of the leases. 

BnU Oak, G.M.L. 382b. 

The reef on this property runs a little west of north and 
east of south, and dips to the east at an angle of about 45 degrees. 

On the Bull Oak lease this reef is entirely in granite, as 
shown on the map, but just outside the southern boundary of the 
lease it runs into the greenstone, and in the adjoining property 
has been worked in both classes of country. It has been opened 
up to a depth of about a hundred feet, and has an average thick- 
ness of from 20 to 30 inches ; while in the granite it is fairly 
regular in size, but in the greenstone it becomes smaller and more 
broken, and the values also decrease considerably. Above the 
100 feet level the values are said to have been fairly regular, and 
as can be seen by reference to the returns were of high grade. 

The country is soft and easily worked, and stands well. 
Table showing the Yield of the Bull Oak Leases. 



Year. 


Name and Namber of Lease. crwSied. 

1 


Odd 

therefrom. 


Rate 
per ton. 


1907 
1907 


Bull Oak, G.M.L. 382b 

Ck)mrade8 Leases, G.M.Lb. 369b, 
879b, 382b 

Total 


Tons. 
726-00 
1,09400 


Oa. 
956-77 
930*12 


Oss. 
1-32 
•86 




I.SIS'OO 


19886*89 


1*08 



Maid Marion, G.M.L. 383b. 

In this lease which adjoins the last on the south the reef is, as 
stated above, partly in the granite and partly in the greenstone ; 
in the granite it is a couple of feet in thickness and of fairly high 
grade, but in the greenstone it is small, broken and irregular, and 
of low grade. The walls of the reef on both leases are not well- 
deRned even in the granite, while in the greenstone they are very 
bad; small stringers run off into both walls and, in the green- 
stone, veins and masses of siliceous ironstone form along the walls, 
these being very hard and of no value. 

The total length of the reef in both leases is not much more 
than five chains, and it does not show any signs of permanency ; 
moreover, the high values obtained in the upper levels are not 
likely to continue down to any depth. 

From this lease 373 tons were crushed during 1907, for a 
return of 492 -8^ ozs., being at the rate of 1*32 ozs. per ton. 
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Lady Ellen, G.M.L. 139b. 

This lease is situated about half a mile south-east of the Bull 
Oak. A small north and south quartz reef runs through the 
property, dipping at an angle of al)out 45 degrees to the east. 
This reef has been worked to a depth of about a hundred feet and 
for a length of over two hundred feet ; it is from fifteen inches to 
two feet in thickness and fairly regular, consisting of clean solid 
quartz. The values are very variable, and the stone is to a 
certain extent being picked, but this is rendered difficult owing 
to the fact that the gold does not occur in regular shoots. At 
the south end the reef is terminated by a large east and west 
'ironstone bar" which runs across country for some considerable 
distance ; no sign of it has been found south of this bar. 

The outcrop of the reef is concealed l)eneath surface debris, 
and it is impossible to follow its northern extension; in all proba- 
bility, however, its total length is not more than six or eight 
chains, as at about this distance from the **bar" at the south end 
are several other east and west bar^ which would cut it off if it 
extended that far. 



Table showing the Yield of the Lady Ellen Leases. 



Ymr. 



1906 
1906 

1906 



Nauir and Number of 
Lmm<. 



Ud7inini.O.M.L.l»ii 



Orr> 
cntiibcd. 



Gold 
thervfmin. 



per ton. 



Total. 



Oro cnwhrd. 



Gold therpfrom 



AT-eni#e 

rate 
per ton. 



Lady Rllen U»m», G.M. 
Ia ia»B. 8Ma 

Total .. 



Tom. 
107-00 
112-75 


On>. 
9m -02 


On. 
1-94 
2-22 


Tons. 

219'75 
100-00 


Uni. 

408-96 
138-89 


On. 

2-00 
1-38 


•• 


■• 


•• 


• ■ 


•• 


• • 


319-75 


697-36 


1-83 



Freedom, G M.L. 337b. 

The reef here runs north and south, and dips east at a flat 
angle. It is very irregular, both in size and values; its average 
thickness is about two feet, but it reaches as much as four feet; 
it is not a clean quartz reef, but consists of a mixture of quartz 
with crushed and weathered greenstone, there being occasional 
fairly continuous bodies of solid quartz in it ; there are no defined 
walls to this reef. 

On the north the reef ends against a large east and west 
ironstone bar ; a good patch of stone was got just near this but 
it was of no size ; a similar bar occurs about eight chains farther 
south so that the reef cannot have a great length ; its actual out- 
crop is not visible, but its length is probably not more than five 
or six chains, and it does not appear likely to live to any great 
depth. . c • 
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In 1907, there were crushed from this lease 332 tons for a 
yield of 520-18 ozs. of gold, l)eing at the rate of 1*56 oz«. per ton. 

New SenMtlon Leases, G.M.Ls. 365b, 366b. 

On these leases a small but rich quartz vein has been worked 
to a depth of about 130 feet. This vein runs about north-west 
and south-east, and dips steeply west ; it is on the north side of a 
small ironstone bar five or six feet tliick ; a small make of quartz 
has also been picked up on the south side of this Imr and may, or 
may not, be the same vein as that worke<l on the north side; it 
is certainly much smaller and poorer. 

The vein worked is from six to fifteen inches in thickness, 
and the gold is siiid to occur only over a length of about 40 feet, 
just on the north side of the bar, the remainder of the stone 
lieing stated to bc» of no value. 

Table showing the Yield of the New Sensation Leases, 



Ye.ir. 




Name and Number of lieoAo. 




Ore ! 
cnmhed. 


Gold 
therefrom. 


Rate 
|)er ton. 












Tons. 


(>s». 


On. 


1907 


N( 


pw Sensation 


, O.M.L. 


1 










365b 






163 00 


380-89 


2-34 


1907 


N( 


Rw Sonsiition 


Leases, 


G. 












M.r^s. 365n, 
Total 


366n 

• • • 


• • • 


126 00 


135-77 


108 




280*00 

1 


516*66 


1.78 



Black Banire Kohinoor MIningr Co., G.M.Lr. 22b, etc. 

Two distinct lines of reef have Ijeen worke<l on this property ; 
th(^ original one was a quartz reef, striking north and south, and 
dipping at a flat angle to the east ; this has been opened up to a 
depth of 160 feet, but most of the work done is above the 100 
f(»et level ; it averages from eighteen inches to two feet in thick- 
ness, and is pretty regular; the shoot of gold worked is said to 
have been only about 40 feet in length ; in the deepest workings 
(160 feet) the stone is from two to two and a half feet in thick- 
ness, but is said not to carry very good valutas. This reef at its 
south end abuts against a large ironstone bar running about east 
and west; its northern extension cannot be followed very far on 
the surface, but it probably does not extend far, as there is 
another large bar six or eight chains farther on in this direction, 
which would cut it off if it reached so far. 

The vein at present being worked is also roughly north and 
soutb in its strike, but dips to the west, also at a very fiat angle. 
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It does not outcrop, but runs into the main reef at alK>ut 30 feet 
from the surface. The shoot of gold is said to be about 80 feet 
in length, and at first follows down alongside the south ironstone 
bar, but at a depth of 90 feet or so it turns and pitches away 
north-west. ITie values in this shoot are much better than those 
found in the main rtH»f ; the width of the st(me varies from a few 
inches up to five feet, prolmbly averaging l)etweeh two and three 
feet. This vein is not a solid quartz reef but consists of a mix- 
ture of altered greenstone* and quartz, often with good sized 
boflies of s<»lid quartz; there are no definetl walls to the ore bixly, 
the width of the crushing stone l^Mng dc^cided only by assay 
values. 

The vein appears to have been merely a small fissure through 
the country along which gold and silica-bearihg solution have 
had access, an<J have impregnated the softened country on either 
side, the quartz masses marking points where the fissure has 
widened. These quartz masses are, as a rule, of much lower 
gracie than the balance of the ore Inxiy. 

The country is a massive green ston(% very soft and weathered 
down to about 150 feet; in the l)ottom of the water shaft (170 
feet) it is fairly hard and compact. 

Several small basic dykes were cut in the workings on this 
property ; these appear to run about east and west, and are 
from two ti> ten feet in thickness; they cut right across the reefs 
but do no harm and are of no importance. 



liable showing the Yield of the Black Raruje Kohinoor Mining Co. 

Leases, 



'8 



Vmu-. 



19(M 

ims 

lfl07 



N'liiiii* ami NninlBT of 
lie****. 



Oi-e 
iTii>*hr4l. 



I T*.n«. 
Hceptlc. (kM.U .tUOB ■■ 

KohlmKir.«.M.!i.22H.. I !*«•«> 

IX». ' lU-V) 

I I>o U^-'-P 

Black Rangr Kuhln<»or I 
Mining Co.. U.M.I>. i 
22». 'iSSii. »>■. ••ti:. I 



Tntol 



f»<il(l 
th«Ti«fr*iin. 



(i*». 



ToUl. 

lUU' ' — 

l*crUm.l ,>„. (.riwhwl. liJoUUherpfmni. 



Avciugv 

rat«» 



W47 



5-iM 



Tnn<». 



(Hex. ' C>xm 

•.T73| 



I 



"mm 



i.i'j2-:fi< 

1.709-R7 



2-W 



1.093-25 , 2.83601 I 2B9 



« I*oI1I(h1 ami «VMH*liiifnB. 



Kohinoor North, O.M.L. 330b. 

A good-sized but somewhat irregular quartz reef runs through 
this lease, on a bearing slightly west of north and south of east, 
dipping at a flat angle to tlie east. This reef has been opened up 
to a depth of 100 feet and for a length of about 200 feet; it is of 
bard white quartz and averages from two to three feet in thick- 
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ness, but is rery irregular, merely being a thread in some places, 
and in others bulging out to as much as six feet. 

Very little stoping has been done and most of the develop- 
ment work was carried out by a company holding an option over the 
property; this option was thrown up, and at the present time 
little or nothing is being done on the reef. 

Taken right through the stone is said to be very low grade, 
but occasionally small patches of richer ore occur, these, however, 
are very small and very irregular. 

Near the surface the reef is entirely in greenstone country 
but in the lower levels it is partly in granite, this being part of 
the Bull Oak area which is dipping in this direction (i.^. westerly). 

A yield of 13-38 ozs. of gold was obtained from the crushing 
of 78 tons of ore from this lenae in 1907, being at the rate of 
•17 ozs. per ton. 

Dreamland, Q.M L. 381b. 

On this lease a good deal of work has been done above water 
level on a small quartz leader running north and south, and 
dipping very fiat to the east. This leader is running at right 
angles to a large ironstone bar which crosses it at its southern 
end ; it is only a few inches in thickness and apparently of no 
great length Some very good stone is said to have been taken 
out of it. 

A crushing of 43-50 tons in 1907 yielded 244*37 ozs. of gold, 
which was at the rate of 5-62 ozs. to the ton. 

S<|a!b, G.M.L. 121b. 

A fairly rich quartz leader, which runs north-west and 
south-east and dips to the east, has been worked on this lease, 
a good deal having been done on it above water level. The 
vein is in soft decomposed greenstone, and is only a few inches 
in thickness. 

Table showing the Yield of the Squib Lease. 



Year. 


Name and Number of Lease. 


Ore 
crushed. 

Tons. 

74-00 

50-25 

27400 


Gold 
therefrom. 

Ozs. 

68-90 

35-62 

422-27 


Bate 
per ton. 


1905 
1906 

1907 


Squib, G.ML. 121b 

m^\Jm «■• ••• •«« 

L/Lf « ••• ••« 9 • • 

Totol 


On. 

•93 

•71 

1-61 


« 


898*25 

ft 


526*79 


1«S2 
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AbandaDce and Late Seddon, G.M.L. 49b, 286b. 

The same reef is being worked on both these properties, and 
a good deal has been done on it above water level (114 feet). 

The reef runs about north and south, and dips at a flat 
angle to the east; it is of hard white quartz, and very lenticular ; 
near the surface it is very small, but it gets larger in depth and 
along the 100 feet level is up to three feet in width in places. 
The reef has been proved for a length of over five chains, but is 
not very well-defined, the quartz occurring in irregular bunches 
or lenses, the larger makes being said to be very poor. 

The shoots of gold are small and irregular, and the stone 
has to be to a certain extent picked, as a large portion of it ts 
too poor to crush. 

The country is soft decomposed greenstone, and the water 
level is about 114 feet, the supply being fresh. 

Table showing the Yield of the Abundance and Late Seddon Leases. 



Year. 



S»m» and Ntunber of 



Oi« 
crushed. 



Gold 
therefrom. 



Bate 
per ton, 



ToUl. 



Ore cnuhed. iQoU thervfrom. 



Average 

rate 
per ton. 



Ill 


Abundanoe, O.M.U 4Bb 

Do 

Do 


Ton*. 
107-26 
9400 
141 SO 


On. 
134-S4 
34-23 
80^S7 


Obh. 
•80 
•63 


Tom. 

302-70 

123-00 

49-20 
40-70 


Om. 

249-44 

102-00 

34-98 
99-64 


Oxm 
•70 

-83 

•71 
•73 


1906 
1907 .. 


Late Swldon. Q.X.L. 

asea 

Do. 


ee-w 

64-00 


38-40 

69-ae 


•98 


19M 
190S 


FlnpOl. O.M.L. 19a 
DOb .. 


Ifi-OO 


14-08 
20-96 


117 
•06 


1904 


Fbogall and Ahandaaoe 
dJI.L*!. 19B.4BB 

Ibtal .. 


' ' 


• • 


■ " 




•• 


•• 


• • 


565-26 


416-09 


•73 



Werker, G.M.L. 378b. 

The main vein worked on this lease occurs within a small 
area of granite as shown on the map ; it runs slightly west of 
north and east of south, and dips to the east at an angle of about 
25 degrees. It has been worked to water level (120 feet) and 
for a length of 300 feet, the greater part of this block having 
been stoped out. 

The vein is of clean solid quartz, and is from six to eight 
inches in thickness, and very regular. 

The country is a much decomposed and kaolin ised granite, 
and is very soft, and stands well, thus enabling a small vein to be 
worked with satisfactory results. 
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The gold is stated to be very regular right along the vein 
which appears to have cut out at the south end, but is still going 
strongly north. 

At the north end of the lease are a couple of small quartz 
reefSf about a chain apart, running north-west and south-east, 
and dipping flat to the east ; the nioi-e westerly of these is along 
the junction of the granite and the greenstone, while the other is 
entirely in the greenstone. These reefs only outcrop over a 
length of a couple of chains, and appear to be very lenticular. 
They are said to \h* low grade, and no work of any importance 
has been done on them. 

A good supply of fresh water was struck in the main work- 
ings in this lease at a depth of about 120 feet. 

liable showing the Yield, of the Worker Lecise, 



YM»r. 



IHOA 

iy04 
1905 
1906 

1907 

1907 



VauM> »n<l NuiiilM>rof 



WolMHiir. O.M.I^ 47h .. 

IV> 

Worker. U.M.I.. IHn .. 

I>o 

Do 

Work<>r Lmmw. O.M.Ij*. 

ISu. 4711 
Wivker. U.M.Ii. :r7Mii 

(ISM. 47n) 



TntAl 



•TUJthf'd. 



TonM. 

78-ir. 

IMIiR 

•24-26 

194 -70 



Clolrt 
thoiffmiii. 



Uwi. 
IQ21I7 
1(16-94 



|n»r 
tnn. 



TiiUl. 



<»rp rnuthod. 



Dold thrref niiii 



I 



Chu>. ■ 



.il-«t 

9fi3-14 
U12-36 


1110 
111 
I-OH 


•• 


•■ 


•• 


•• 



Tbiw. 


()M. 


i««-5n 


5W-9I 


447 -2S 


496 -ga 

116-3R 


,148 -00 


.•MS -81 


1.134*75 


1,328*03 



Avenmp 

fAt» 

|M>r ion. 



1-14 



1-19 
•74 

1-4S 



1-17 



Chicago, G.M.L. 13b. 

The reef on this property was one of the first prosp(»cted in 
the district, but it has only b(»en worked at irregular intervals 
since then. No work was being done on it at the time of my 
visit, and the workings were inaccessible. 

There are two shafts on the lease apparently to a depth of 
about 100 feet. The reef is of hard solid quartz, and is from two 
to four feet in thickness; it appears to be fairly regular in size 
and can be followed on the surface for about ten chains. It runs 
about north and soutli, and dips at a pretty flat angle to the east ; 
on the north it ends abruptly against a large east and west 'iron- 
stone bar," and no sign of it has been found north of this. 

The stone is stated to be on the whole very low grade with 
occasional good patches in it. 
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Table showing the Yield of the Chicago Lease. 



Year. 



1903 
1904 



Name and Ntimber of Lease. 



Ore 
crushed. 



Gold 
therefrom. 



Chicago, G M.L. 13b (690) 



Total 



Tons. 
•50 

22-50 



2300 



•85 
896 



Kate 
per ton. 



OZA. 

1-70 
•40 



9 81 



-43 



Table showing the Yield from Leases at Nungarra (and Hancocks), 
other than those alreadf/ mentioned, up to 31st December, 1907. 



Name and Number of Lease. 



Albion, G.M L. 450b 
Bright Beauty, G.M L. 38b 
Bullion, G.M.L. 468b ... 
Catherine L., G.M.L, 50b 
Diver, G.M.L. 432b 
Dream, G.M.L. 56b 
Eclipck*, G.M.L. 58b 
Eureka, G.M.L. 36b (742) 
Evangeline, G.M.L 157b... 

GeraldtoniH, 2b (640) 

Golden Acre, G.M.L. 55b 
Golden Acre, G.M.L. 263b 
Golden Ball E.xtended,G.M L.364b 
Good Hope, G.M.L 102b 
Hatter, G.M L. 186b 
Hill End, G.M.L. 142b .. 
Jewel, G.ML. 103b 
Jj&dy Jackson, G.M L. 51b 
Little Nell, G.M.L. 126b... 
Ix>rd Williani, (i.M.L. 80b 
Missing Link, G.M.L. 285u 
Mulgarrie, G.M.L. 29b ... 
Muriel Chapman, G.M L. 46b 
Phtenix, G.M.L. 218b 
Poseidon, G.M.L 397b ... 
Queen of the Range, G.M.L. 35b 

Tekoa, G.M.L. 166b 
Wanganui, G.M.L, 64b ... 
Welcome, G M.L. 395b ... 
Sundry Claims 



Ore 
crushed. 



Tons. 
5*50 

21-75 
17 00 
17-00 
30-00 
;)0-2o 
9675 
46 00 
17 00 
42 00 

337 50 
2775 
38 00 
28-50 
24 50 
1475 
3-50 
46-75 
19-00 
27 00 

239 50 
24-75 

104 00 
80-50 

30 00 

194 00 
14-50 

• • • 

31 00 
1,34865 



Gold 
therefrom. 

Ozs. 

51-74 
23-51 

5 61 
1-83 

2212 

278-46 

57 18 

11-11 
1 25 09 
♦161-76 
22-35 
44-00 
2 1 -59 
95-86 

6 26 
85 

18-53 
15-85 
11 19 

382 57 

345 

51 47 

1564 

119 31 

67-05 

15-41 

1 10-95 

657 

♦1,950 30 



Rale 
per ton. 

Ozs. 

9-40 

1-08 
-33 
-11 
-74 

5 00 
•59 

1-67 
-65 

2 98 

• • • 

•80 

116 

•76 

3-50 

•36 

•24 

•40 

•32 

•41 

1-60 

•14 

•19 

•19 

3 98 

•34 
1-06 

•21 



*In<dude8 25ilioaL of alluvial, t Dollied and specimens. SIndudes 40.07 ozs. alluvial, 

and 027 "02 oca. dollied and Bpeoiinens. 
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Table showing the Field from Leases at Sandstone^ other than the At 



already mentioned^ up to 31st December, 1907. 



Name and Namber of Leaie. 



Aruncourt, G.M.L. 298b... 
Ballarat, G.M.L 44b 
Bilbie, G.M.L. 687 
Cardigan, G.M.L. 95b 
Dulgite, G.M.L. 24b 
Eileen, G.M.L 325b 
Erihjerry, G.M.L. 215b ... 
Floater, G.M.L. 83b 
Floater, G.M.L. 233b 
Great Surprise, G.M.L. 391b 
Horseshoe, G.M.L. 45b ... 
Jumble, G.M.L. 14b 
Just in Time, G.M.L. 12b 
Karridale, G.M.L. 194b ... 
Lady Maude, G.M.L. 293b 
Redmond, G.M.L. 217b ... 
Reindeer, G.M.L. 101b ... 
Reindeer, G.M.L. 195b ... 
Wanderie No. 2 East, G.M.L. 
WildDog, G.M.L. lllB ... 
Sundry Claims 



72b 



Ore 
omshed. 



Tons. 

43 00 
7-75 

46-97 
18816 
250-00 

41-00 

14-50 
112-50 

51-25 

202-75 
94-50 
42-50 
27-25 
23 00 
34-75 
58-00 
26-25 
7-50 
8-00 

177-50 



Gold 
therefrom. 



ange 1 
'^ne cr 



Ra:^ exp 

per ton. 

^ In 



Oa. 

71-30 

914 

245-67 

199-36 

328-89 

1359 

5-37 

26219 

3614 

•5 68 

238-85 

86-45 

34 59 

10-95 

15-67 

18-61 

68-68 

1292 

-48 

5-34 

106-34 



*DoUied and specimens. 

BELIiCHAMBERS. 

The centre known as Bellchaml)ers is situated about ten 
miles south-west from Nungarra townsite, and is on the western 
edge of the greenstone belt. The. country here is fairly hilly, 
and the rocks on the surface have a much less weathered 
appearance than is the case at Black Range; they consist of 
fairly fine-grained greenstones, slightly crushed and foliated, 
especially near the granite, where a strong schistosity is set up in 
titom pai-allel to the junction of the two classes of country. A 
few small granitic dykes run through the greenstones, these being 
merely o£Eshoote from the main bod^ farther westward. 

A small group of leases has been pegged out, but no work of 
any importance is being done at the present time. The leases 
are situated about three miles .south-south-east from the Range 
View Hotel, which is ten miles from Nungarra along the Mt 
Magnet road. 
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thfi At the present time the nearest crushing plant is the Black 
ange State Battery, twelve to thirteen miles distant, and all 
■r^ne crushed has to be carted there, which considerably adds to 

I expense. 

In addition to the main group of leases one or two other 
news have been prospected, but without very satisfactory results. 

'i About a mile or so east of the Rans^e View Hotel a little 
^turk has been done on a large copper-bearing quartz reef; this 
'1 in schistose greenstone country and runs about north and 
^louth ; it outcnips for six or eight chains, and appears to average 
jfrom two to four feet in thickness. The reef is of hard white 
Jjuartz and carries occasional small pockets of carbonate copper 
I ore. 

One or two pot holes have been put down on these ore 
patches but results were not satisfactory, the ore being poor and 
only in very small quantity. The amount of ore present in the 
^^rface stone is not sufficient to render it of any value at the 
present time, and there does not appetir to be any likelihood of 
itH improving in depth. 

Boyal Flash, Q.M.L. 329b. 

This lease is situated about two and a half miles south-south- 
east from the Ilang<) View Hotel. Very little work has been 
done on it, the deepest workings being about 50 or 60 feet. The 
surface is mostly covered with recent deposits and debris, and no 
defined outcrops are visible. 

A fair-sized fairly continuous belt of schist runs north-north- 
<iasterly through the lease, dipping steeply to the east; small 
irregular veins and lenses of quartz occur in this belt and a little 
work has been done on one or two of these ; so far work has not 
exposed anything defined hi the way of an ore body, values being 
very erratic and confinwl to the quartz bodies which are equally 
erratic. The schist itself does not carry an appreciable amount 
of gold. 

From this lease in 1907, 153-50 tons were crushed which 
yielded 210*H5 ozs of fifold, or an average of 1*37 ozs. to the ton. 

Range TIew Leases, G.M.Ls. 265b, 268b. 

These leases are situated about a mile north-east of the 
preceding one. Not very much' work has been done on them, 
and at the time of my visit they were idle. 

A well-defined belt of schist half a chain or so in width runs 
about north-west and south-east through the leases, dipping 
steeply to the north-east. Cutting slightly across this are 
numerous small veins of quartz, some of which carry very good 
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values. The whole of the schist is said to carry a little gold, but 
apparently most of the work ha« been on tlie quartz veins. 

MANINGA MARLEY. 

This centre is situated 15 miles in a direct line from 
Nungarra on a lie^ring al)out eiist-south-east. The distance by 
road, however, is about 1^ miles. The country between the two 
places is mt>stly Hat, and covered with a considerable thickness of 
recent deposits, the underlying rocks Ijeing greenstone. 

Maninga Marley is situate<l in tlie extreme south-east corner 
of the Black Range auriferous area, as shown on the accompany- 
ing map, the granite being only a mile or so distant Ixith south 
and east. 

The general jusjxx;t of tlie country here is tiat, but thei'e are 
one or two low ridges over wliicli the rocks outcrop. These are 
massive and slightly foliated greenstone^s similar to those at 
Nungarra and Sandst«jne. They are not so decomposed and 
weathered, however, and become fairly hard and settled at a depth 
of about 1 50 feet. 

Thei'e is an ahundance of fresh water in the district, but 
timber is fairly scarce. 

At the time of my visit only two miners of any impu'tance 
were working, viz., the Havilah and the Maninga Marley. Both 
these pi*oj)t»rties are e<|uij)jK»il with 10-head batteries, and the 
Maninga Marley crushes for th(^ public.-. 

There werc one or two other shows lx*ing prosj>ecte<l in tlie 
neighlKiurhocxl, but no work of any importiince was being done 
on tliem. 

Mauhig:a Bfarley Leases, G.M.Ls. o.'^b, 77b, 100b. 

Tlie reef «»n this proj)erty strikes about 10 degrees north of 
west and dips steeply to the north. The quartz is not continuous 
throughout the workings, but (k;cui*s in a series of lenses varying 
considerably in length and thickness. In the present workings 
thrtH* of thesci lenst»s have l)een opened up. The middle and 
largest one is said to liave In^en alK)ut 80 feet in length at its 
Umgest part, the 100 feet level, and to have hiul a maximum 
width of about six feet. The other two lenses aw said to have 
each been alx)ut 30 feet in length, and to have re*vched alx>ut 
thi-ee feet in maximum thickness. The avei*age thickness of the 
(|uartz right thi-ough the stopes is stiid to have lieen about two 
and a half feet. 

These quartz lenses all pitch to the eastward at an angle of 
about 45 degrees, and are not continuous in depth. Along the 
200 feet level there was at tlie time of my visit about 35 feet of 
(|uartz two to tliroe feet wide which was said to be the downward 
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continuatum of the main or middle lens, tlie other two havin«» 
cut out before thiH level was reached. Along the 100 feet level 
the distance lK5twtH»n these three* lenses was small, but Inith we,st- 
wai"d and eastwaixl beyond them for a considerable distance no 
stone has been encountered. The 200 feet level is about 300 ft^et 
in length, and, as above stated, only about 35 feet of this near 
the middle is in stone. The values along this bottom make of 
stone are state<l to l)e much lower than along the 100 fet»t level. 

Hie lenses occur along a well-defined fissure, and have on 
the footwall side a band of highly-altered gi*eenstone schist, the 
exact width of which has not been jiroved. The hanging wall is 
formed of massive to slightly-foliated grei?nstone, which in ' the 
l)(itt4mi level is very haifl and compact. This wall is irregular 
and not well defined, but the f(K)twall right thnnigh is very clean 
and regular. The pinclies in the (|uartz are due to irregulanties 
in the hanging wall. 

Along the Ixittom level the line of the lenses is marked by a 
seam of calcite lialf an inch or so in width. This runs in a very 
tnie line, and extends the full length of the drive. 

It ap|jears that the more likely way of finding new ore 
lj<Klies <in this pi-operty is by driving rather than sinking and 
preferably along, say the 100 f<»et level, wheit? the country is still 
s<»ft. 

The f<K»twall l>elt of schist can l)e followed on the wurfticefor 
some distance thnmgh this and the adjoining pro|jerties, and 
CM^'casionally has Kinall makes of (]uart% associated with it. These 
as far as tried have not proved of any gre^t value. 

The waU»r supjily from the mine workings is fresh, and is 
said t<» Ije only just sufficient for present retpiirements. 

Table showing the Yield of the Maninga Mar leg Leases 



Year. 



19H 
1005 

lono 

1907 



I 

Xanie and Nutiilier of Ore i Gold 

' cnibhed. therefrom 



Tons. 
80-25 

U-2 5*) 



Rate 

i)er 

ton. 



ToUl. 



Ore Gold 

Gfuahed. therefrom 



Manioffa Marley, G M. 
L. SSb 
Do. 

MAnioira Marley f ^eases, 
G.31.LB. 53B, 7711. 
100b 
Do. 



Total 



l.(«M-83 
3.577-(K) 



OZ8. 

115-08 


Oa. 


1581U 


111 


1.768-M 


1-04 


3,8eO"97 


I'W 






• • 


« • 



Tons. 



222-7.1 



5,271-83 



Oxa. 



274 92 



AveraKe 
rate 
per 
ton. 



OiM. 



1-23 



5,6297» , 1(»7 



5,494*68 6,904-71 ' I'Aft 
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Daphne, G.M.L. 803b. 

On this lea.se, situated about thirty chains farther east., a 
little work has In^en done on a small lens of (quartz, which is 
probably on the continuation of the Marley line. This has been 
sunk on to a depth of 90 odd feet, and driven alon<^ for about 20 
feet. It is from two to two and a-half feet in thickness, but its 
gold contents are said to be very low. 

Other makes of stone probably occur lx?tween this and the 
Marley, but as most of the surface is covei'ed with recent defK)sits 
their outcrops are not visible, and no effort has l)een made so far 
to try to locate them below the surface. 

Havilah LeaMe», G.M.L. 203b, 243b, etc. 

On this property there ai>pear to be two (piartz reefs each 
striking alx)ut east ami west, and one dipf)ing to the north and 
the other to the south. 

Only one (»f the^sc^ outcrops, viz., the cme dijjjnng north, the 
other running into it aUmt 20 feet from the surface. Pn»8i)ect- 
ing was originally carriixi out on the outcropping itn^f, and at a 
depth of alK)ut 20 feet the southerly reef was met with, and as 
the values wei-e fairly high the work was continued on it. 

lliis vein is very Hat, being almost horizontal in places, and 
has been pi-etty well worked out in the Havilah Ccmipany's 
ground, but is still btnng worked on the adjoining pn)j)erty, the 
Maninga Marley North. It does not appear to have a verj' long 
life l)efor<i it here however. 

In thickness this \ein variwl considerably, but is said t<» 
have an average width of alK)ut 18 inches. It is ill-defined, and 
has no regular walls. When it comers in contact with the main, 
or northerly, i-eef it apix^ani to turn over and run with it, the 
sIichU of gcMxl sttme at the same time [)itching away pretty flat 
to the westwai-d. The system of Assuring is, however, ver^' 
broken, and the (juartz 1mm lies very irregular, scj that it is very 
difficult to say exactly what the i'elationshi[) of the two veins is, 
but it apjH'ai's to me that they are two se{)arate fissures and not 
a saddle reef, as is the local belief. 

The present main workings are on the northerly i*eef, and 
are down to a vertical de})th of 210 fet»t. A reference to the 
plan hei*ewith will show the amount of wtjrk done uf) to October 
la«t. In these workings the stone has been very erratic in ptirts, 
but on the whole is said to have averaged from 18 inches U» two 
feet in thickness. 

The country in the deeper workings is very hard, except just 
along the line of the reef where it is fairly soft, and consists of a 
^mewhat crushed and foliated greenstone. 
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In the deeper workingB close to the main shaft the values in 
the reef are very low, the payable shoot dipping away fairly Hat 
to the west. Along the bottom level there is said to be a blank 
of over 100 feet before the shoot is reached, and even within it 
the values are not at all consistent. 

The water supply is fresh, and although not too plentiful, is 
sufficient for all present requirements. 

Table showing the Yield of the Havilah Leases. 



Year. 



Ifl06 
19(16 
10O7 

I9rj7 



Name and Number of 
Leaw. 



Havilah, O.M.L. 2U3b.. 
Do. 

Havilah Leaites, (j.M. 
Lb. 208b, 243b, 249b, 

Havili^O.M.Co..N.L., 
G.M.U. 203b, 248b, 
249b, Ike. 

ToUl .. 



Ore 
crushed. 



Tons. 

27 -To 

29J)-75 

l.lSOfK) 



Gold 
therefrom 



Rate 
per 
ton. 



Total. 



Ore Gold 

crushed, therefrom 



Ozs. 


Ow. 


42:J3 


1-52 


1,028W 


3-43 


1,244-74 


11)5 



Tons. 



Ozs. 



Average 
rate 
per 
ton. 



Oa. 



l,.'i07W> I 2,316-74 
2,240 JK) ' 2,4:{2-48 



3,68()*IN) 



7,427*60 



3,316-87 



8,06409 



1-54 
1-(W 



tUl 



1'OP 



Year 



Table showing the Yield of the Maninga Marleif Sorth Lease, 
Name and Number of Lease. 



Ore 



crashed. 



Tons 



Gold 
therefrom. 



Bate 
per ton. 



1906 Maninga Marley North, i 114 00 
G.M.L. 67b 



o». 
436-25 



1907 



Do. ... 



' T.: 



738-50 1,066-93 



ff^ 



Total . . . 



85!!«50 



l,.S08-]8 



Ozs. 

3-83 
1-44 



1*7« 



Some fi\G miles U) the north-west of Maninga Marley a little 
prfj8pecting has been done, but so far nothing of any importance 
has been discovered. 

The country here consists of low givenstone ridges traversed 
by numerous good-sized " ironstone bars," these trending as a 
rule about north-east and south-west. Quartz reefs ai*e plentiful, 
but they are mostly small and of no length, the country being t<K) 
broken and the " bars '* too numerous to permit of reefs of any 
great length occurring, especially as the prevailing strike of the 
reefs is almost at right angles to that of the *' bars." 
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Several large-sizecl (]uai't/ blows Dceur assix^iated with these 
"Imrs/' lait they ajijiear t<^> be of no value. 

Nearly all the work that ban be(»ii <lone in the locality has 
UnMi on small <juartz leiidei*s, and these have so far not proved of 
any sensiitional value. 

T see no re»ison why j)ayable i-oefs similar to tbiiif^ /orkcnl at 
" HanciKrk's ' sliould not be found here, but T do not think any- 
thing t»f a very large or very i)ermanent nature is likely to be 
met with. 

T*tbU showing the Yield from Lenses at Maninga Mar ley ^ other 
than those already mentioned^ up to 3If<t December, 1907. 



Name aiid Number of Leaiie. 



Ore 
crushed. 



Agnes, G.M.L. 341b 
Another Shot, G.M L. 61) 
Ci-uwn, G.M.L. -J 10b 
Kurrajong, G.M.L. 3358... 
May king, G.M.L. 1 ISb ... 
May King, G.M.L. 267b ... 
Sundry Claims 



Tons. 
141-00 

11 00 
62-25 
22-25 
81 00 
267 00 



Gold 
therefrom. 

Ozs. 

60-90 
7 02 
21-46 
56-10 
18-23 
32- 1 2 
132-06 



Rate 
per ton. 

Oss. 
43 

1 12 
1 -95 
•90 
•S2 
•40 
•79 



BIKRIGKIN. 

Aft^ir leaving Sandstone the road to Hirrigrin which lies 3S 
mikw north-nortli-etust, jwisses over about eight mih*s of green- 
stone country. For the first three or four miles this is mostly 
tiat and covered with extensive recent d(»}>ositK, but beyond this 
it l)econies more hilly, and the ix)cks outcrop again in a unirc^ 
unweathenni state. Hematite (|uartz lodes are plentiful alxmt 
hei-e, and mostly run on a bearing Ijetween north and north-west. 
They are of fair size and appear U) be fairly jx5i"Kistent. Numerous 
quartz ret^fs <K.-cur both jisstJciaUMl with the hematite Icnles and 
indejK^niU'ntly, some of them l)eing (»f considerable size. A 
little gold is rejK)rtt*d as having Ix^n obtained here, »ind there is 
no rciason wliy payable reefs should not 1h» found. 

AfU»r leaving the greensU)nes the rtwid j>a,sses on to granite? 
country just l)efore reaching the " 18-mile ' well, nine miles from 
8aiidstone. This continues uubrokenly to a jxiint about 14 miles 
from Birrigrin, where another belt of greenstone makes its 
apiHjarance. Tliis granite ai*ea is flat and covereil witli a con- 
siderable thickness of loose sandy soil. The only rock outcrt)p is 
at Walkenjerrie, where there is a large weathered granite 
" breakaway ; " Vxith easterly and westerly this granite country* 
■•peai-s to open out into very extensive areas. 
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The greenstone belt entered on at a point ' 1 4 miles f i-om 
Birri^rin has a width of eight or nine miles, and extends north 
and south for some distance, its exact limits in this direction 
l)eing unknown. It is hilly, and the rooks are mostly slightly 
foliat<'d greenstones tniverswl by a few g(Hxl-sized hematite 
quartz lodes. The country is similar to that lying just north of 
Siindstone, and as itapjjeai-s t4»lx»of considerable extent it shoukl 
Ix* weir worthy of attention. Beyond this Mt ngain is another 
jMitch of ixninite, which extends right to Birrigrin wheiv more 
grtH»nst<»ne makes its api>earance, the majority of the lejuses hen* 
lieing close Ut the junction of the two classes of country. 

This l)elt of gre<»nstone in which the Birrigrin Upases aiv 
situattMi is pi-obably of considerabh^ extent, but the greatei* part 
of it is coverwl by rcH,*ent deposits to such an extxiiit as Ui render 
it almost useless for prosj^ecting purp<»ses. It includes the 
centre's of Mont*igue and Pi*ominent Hills, but its extension 
U^yoiid these is not known nor aiv its north and south 
extensions. 

At Birrigrin are a few l«)w ridges extending only a few miles 
in length and a mile or so in width. Over this an»a the green- 
stones outcroj), and it is within it that the mining leases ait» 
situaUni. 

11i<»se greenstones aiv slightly foliat^Hl, and are travei'siHl by 
a numl)er of small gi'anitic dykes, these lieing apjwvrently oft- 
shoots from the main Ixxly farther west. Just along their 
junction with the main granite mass the gi-eenstxmes are much 
crushe<^l and foliated, the lines of foliation Inking (landlel to the 
junction, but this only extends over a width of a few chains. 

The whole of the gniniU* area is coveretl with a considerable 
thickness of l<H)se sandy soil, the only outcrops being just along 
the junction and a mile or so south-east fmm the townsite where 
there are a few low hills. 

The giiMMiston(»s are mostly coven^l with ironstone and 
quartz rubble, which hid(» a grc^at portion «)f the surfjice detail. 

Then' is a fair-si/fnl dejiosit of laterit<* alxjut luilf a mile or 
so n«»rth of the townsit<% forming the capping of a low 
ridge. 

The granitic <lykes as a nde run roughly pamllel to the (*dge 
of the main Uxly, /.^, about north-west and south-east. They are 
genenilly small, ami as a rule not very continuous in length. 
They are most numerous towards the south end of the leases, and 
art* found chiefly within a distance of 20 chains from the main 
iKMly. They apjtear t4) l>e of (»arlier origin than the quartz reefs, 
which fact lulds to thelielief that they are merely ott-sht>ots from 
the main mass and not a later intrusion. 
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Quartz reefs are fairly numerous, but are in no cases large or 
of any great length, and they are as a rule of marked lenticular 
habit. They are frecjuently found along the junction of the 
granite and greenstone and alongside the granite dykes in the 
greenstones, being in these cases very irregular and without much 
chance of permanency. 

The general trend of all the reefs worked is between north- 
west and north, and their dip is as a inile almost verticjil. So far 
mast of them have been at no great distance from the granite, as 
can be seen by reference to the plan herewith. 

No great amount of work has been done on any of these 
i-eefs, and only two or three of them have been worked below 
water level. At the present time mining operations are very 
quiet, and very little stone is being raised, the principal properties 
l)eing under exemption. 

Water is plentiful throughout the district, and is invariably 
fresh. It is usually met with at a depth of from 50 to 60 feet. 

Timber is fairly plentiful at present, but the supply is 
limited, and consists almost entirely of mulga. A little gum 
timber is procurable towards Lake Mason, eight to ten miles 
south, but this is being rapidly cut out, chiefly for the require- 
ments of the Sandstone mines. 

Tliere is a subsidised five-head battery at Birrigrin which 
crushes for the public. 

The following is a brief description of such of the mines in 
the district as were working at the time of my visit : — 

Hawthorn (Birrigrin Gold Mines), G.M.L. 109b. 

Two lines of reef have been opened up on this property, 
which are roughly parallel and run on a bearing a little north of 
north-west. Their dip is practically vertical. 

They are both lenticular quartz reefs, and vary considerably 
in size, (Specially the east reef. This has been opened up to a 
depth of 1 40 feet and for a length of about 250 feet. Its average 
thickness throughout is probably nearly three feet, but it appears 
to be increasing in size, in depth being nearly five feet along the 
bottom level. For part of its length this reef is alongside a 
granitic dyke and is here specially irregular, cutting out altogether 
for some distance. The quartz is haixl, white, and glassy, and 
carries a small percentage of copper. It is stated to be pretty 
low grade taking it right through. 

The west reef has been worked to a depth of 160 feet and 
opened up for a total length of 150 feet, There is only one lens 
of stone in these workings, and this has a total length of about 
120 feet, having cut out in both ends of the workings. The 
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average thickness of this body of stone is about two feet, and it 
does not appear to be improving in depth. The st<Mie is similar 
in apj)earance to that in the eAst rt»ef, but is stated to carry nnioh 
lietter values. Like the east reef this one is also for jwirt of its 
lenj^th alongside a granitic dyke and is very irn^gular. 

The countr}' consists of foliatinl greenstone, very soft and 
rotten near the surface, but gt^tting hard and settle<l in tht* 
bottom workings. 

Table showing the Yield of the Ifttwthorn Leasf^, 



Year. 


Name and Number of 


Ore 


Oolfi 


Rate 


Total. 


Averaiff 
rate 


Leftie. 


cruxhed. 


therefrom 


per 
ton. 


Ore Oold 


ton. 












crushed, therefrom 






TOHR. 


Oza. 


OXH. 


Tons. 


Ow, 


Okr. 


190:. .. 


Hawthorn, O.M.L. 100b 


:VA-m 


4a»-o(> 


1-24 








1d(M . 


Do 


H7«iH> 


i,07:i*i 


1 22 








1907 . 


Do 


.•124 •.'»<» 


.'iOO'.% 


1 •.'>4 








IftOTi . 


lone, O.M.L. l»m 








24-<IO 


2,oi«-2r» 
2(»sa 


•S7 


•• 


• 






Tot*I .. 


• « 






1.S79-00 

1 


2.034-08 


1*28 



Stranirer, G.M.L. 113b. 

A little work was l)eing done on this lease on a small Ixxly 
of quartz, which is apparently a continuation of the (Must iHH»f on 
the Hawthorn, and is \Mi\\i{ to 1h^ of no great value. 

Table showing the Yield of the Stranger Lease, 



Tear. 


«t 


1 

Name and Number of Lease. 

1 


Ore 
crushed. 

Tons. 
38-50 

31900 

18-50 


Gold 
therefrom. 


Rate 
per ton. 


1905 
1906 

1907 


1 

ranger, (jr. M.L. 113r ... 

\ -r^ 9 * m • • ••• ••« 

ToUl ' 

1 


Ozs. 

36-93 

387-83 

26-59 


Ow. 

•96 
1-21 
1-44 




S76*00 


451*35 


1*20 



Pelerin, G.M.L. 128k. 

The reef here workt^l runs about north and south, and has 
an almost vertical dip, the actual underlie being 2 feet in 100 feet 
^A^ the west. It has been worked to a depth of 135 feet and for 
a t^ital length of over 200 ff»et, most of the work having been 
done at and ab;»ve tin* 85 feet level. Th(» reef is of solid quartz 
from 18 inches to two feet in averajje thickness, its greatest width 
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being about three feet. It carries a small percentage of copper. 
At the south end of the workings at the 135 feet level it is very 
small and broken, being here in contact with a fair-sized granite 
dyke. The sh(K)t of gold is stated to be about 200 feet in length, 
and over this distance; the values a«> said to be very good, 
especially down to the 8.5 feet level ; below this they get some- 
what poorer. 

Except where it comes in contact with the granite dyke the 
reef is in slightly-foliated green8t<me, which is vei-y liard in the 
bottom workings. 

There is a goixl supply of fresh water in tlie workings, itfl 
level Ixnng alnnit 65 feet. 

About four chains north of the main workings a little work 
has lx»en dime on the same reef above watei- level. The stone is 
stated to be smaller here and of rather low value. 



Table showing the Yield of the Pelerin Lease. 



Year. 


Name and Number of Lease. 


1 Ore 
orashed. 

Tonii. 

226 00 
549 00 
239-75 


Gold 
therefrom. 

OZK. 

635-92 

1,666-57 

384-60 


Rate 
per ton. 


1905 
1906 

1907 


Pelerin, G.M.L. 128b 

XJ\3* ••* ••• ••• 

Total ... 


OZR. 

2-83 
3 03 
1-60 




1,014*75 


29687*09 


2*65 



R«ply, G.M.L. 133d (Battery Lease). 

The workings on this leii.se were not accessil)le at the time 
of my visit, owing to the water being up. The i*eef runs about 
north-west and south-east, and is along the eastern side of a 
granite dyke. It is stated to he as mucli as three ftH»t in width 
in places, but very irrt^gular and of very little value. Where 
seen near the surface the stone was about two feet in average 
thickness and very broken. 

There is a plentiful supply of fresh water at a depth of about 
50 feet. 

The iivt^head subsidised battery is situaU»d on this lease, 
and draws its water supply from the old workings. 
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Table showing the Yield of the Reply Lease, 



Year. 


Name and Number of Leacie. 
Reply, G.M.L. 133b 

A-^\'* *■• ••■ ••• 

M ^\ '» ••■ •«■ •■• 

Total ... 


Ore 
rruahed. 


Gold 
therefrom. 

1 


Rate 
per ton. 


lfK>5 
l!K)r> 
1907 


Ton«. 
55-50 
23-50 

... 66-50 

1 


21-95 
12-89 
12-58 


-39 
•54 
•22 




... ia.v5o 


47*42 


•85 



Belfiwt, G.M.L. 163k. 

Two small parallel (|Tiartz lomlei*s have Ix'en worki^l on this 
lease, one to wat**r level (50 feet) and the otiier to alx)ut 40 feet. 
These are merely two sh(»rt lensen of (juartz in slightly laminat<Hl 
gretMistone, and aiv of small size and will prolmbly not live to any 
great depth. They run alnnit noi*th and south and have a pnie- 
tically verticiil dip. 

The mon* e*isterly vein, which luis had the more work done 
on it, is from six to twelve inehes in average thicknes.s, bt>ing 
stateil to b«» slightly larger at water level. The second vein is 
about six inches in thickness as far as o|)ened uj) at present. 
Very little work has lxH»n done on either of them. 

The country is foliat^^d gi-eenstoiu*, and is fairly hard right 
to the surface. 

liable showing thr Yield of the Belfast Leases. 



Year. 



Name and Number of I>ea»e. 



Ore 

crushed. 


Gold 
therefrom. 


Rate 
per ton. 


Tons. 
88^00 


Ozs. 

120-31 


Oza. 

1-37 


52 00 


64-98 


124 


140-00 


1S5-29 


1-32 



1906 Belfast, G.M.L. 163n 

1907 Do 

I 

Totiil ... 



Wheal Ellen, G.M.I^ 168n. 

The main shaft <m this le^use is down t^) a depth of alxnit 160 
feet, hut very little work has l>c»en done. 

A well defined cjuartz n»ef two to three feet in thickness 
runs through the* lease in a north and south directi<m, dipping 
about vertically. Where the main workings are situated this 
reef cuts across and faults a small '* ii'cmstone bar " nmning 
about north-west and south east. The displacc»ment in the " bar " 
in about 15 fet»t, the part on tlie western side of the i-eef lieing 
thrown to the north. 
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This "bar" near the surface is from 12 to 18 inches in 
thickness, and consists of the usual laminated ironstone and 
quartz, but below water it turns into a belt of crushed green- 
stone six to eight inches in width with a seam of solid pyritc^s 
half an inch in thickness running along the middle of it. 

At the two jHiints where the ivei and the " bar " come in 
contact very rich pockets of stone (K'currefl, most of which was 
specimen stone. The better of those two pockets was on the emst 
side of the reef, the other one being much smaller and poorer. 
This main pocket, or shiK)t, was only a couple of feet in length, 
and did not extend much below water level, being particularly 
rii;h near the suiface. The gold is said to have gone only a few 
inches into the reef, being right on the contact of it with the bar ; 
a few feet away from it the stone is no gcxxl at all. 

The present owners of the property have sunk a main shaft 
1 60 feet and a crosscut into the reef at this depth. The line of 
the " bar " has been picked up, and a rist» wjvs put up to connect 
with thi^ old workings. This showed the sh(M)t of gold to have 
cut out completely, probably just 1h»1ow the water level. 

The main reef at this bottom level is a nice lx)dy of solid 
<piartz two to three f(^t in thickness, but unfortunately it carries 
no values. Hie line of the " bar " is marked here by a seam t)f 
crushed rov'k six inches or so in width carrying a solid vein of 
pyrites half an inch in thickness. 

The country is slightly foliatofl greensUme, and gets very 
hard and tight at about 80 feet. 

A little alluvial gold has been obtained in a small gully at 
the north end of this lease. The gold apjiears to have been shed 
from a small leader rather than from the rich sh(X)t worked on 
the lease. 

Table showing the Yield of the Wheal Ellen Lease. 



Year. 



1905 
1906 



Name and Number of Lease. 



Ore 
crushed. 



Gold 
therefrom. 



Wheal Ellen, G.M.L. 16«b 

JL^\3» »•• ••• ••« 

Total ... 



Om. 

*456-88 



Ton8. 

39-50 
161-50 1 1,753-96 



201*00 2,210*84 



Rate 
per ton. 



Oa. 

11-56 
10-86 



11-00 



*InchideH 196'4.S oxh. dollied and specimens. f InclndeR .'iOO'GO ozs. dollied and speoimens. 

In addition to the above leases several small j»arties were 
prospecting in the district, but no work of any importance was 
being done by them. 
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TcUtU showing the Yield from Leases at Birrigrin, other than those 
already mentioned^ up to Slat December^ 1907, 



Name and Number of Lease. 



1 


Ore 
crushed. 


Gold 
therefrom. 


Rate 
per ton. 




Tons. 

105-50 


OZ8. 

63-31 


Oj». 

-60 




17-00 


4 93 ' 


■29 




35200 


14701 


•42 


1 


109-50 


142-39 


1-30 




59 50 


2314 


•39 




32-50 


14-12 


•43 




33-00 


19-75 


•60 




111-50 


173-70 


1-56 




135-50 


316-31 


2-33 


71n"'. 


4-50 


26-33 


5-85 




160-20 


126-02 


■79 


... 1 

1 


139-50 


83-52 


•60 



Collendina, G.M.L. 160b.. 
Excellent, G.M.L. 394b .. 
Golden Spur, G.M.L. 129b 
Grace Darling, G.M.L. 104b 
Great Aurora., G.M.L. 319b 
Independence, G.M.L. 296b 
Possible, G.M.L 192b ... 
Possible, G.M.L. 429b ... 
Red Castle, G.M.L. 159b 
Hebastopol North, G.M.L 4 
Woodleys, G.M.L. 279b ... 
Sundry Claims 



MONTAGUES. 

This centre is situated eight to ti*ii miles north of Birrigiin. 
The only leases on which any work of any imjM)rtiince'wjis being 
done were the Caledonian and tlie New Year's Gift. One or two 
p>arties were pn)si)ecting on the old leases farther north, but no 
systematic work was lieing done on any <if them. 

The country is mostly fiat, and the gn^ater part of it is 
covered to a considerable dej)th with i-ecent deposits, thus render- 
ing prospecting difficult, as all reef outcrops are hidden. These 
recent dejKwits are very extensive lx»tween Birrigrin and 
Montague. 

The underlying rocks are greenstone, and the belt is 
apjMirently a continuation of the Birrigi-in one. 

The water level on the low-lying country is very shallow, 
being (m\y aliout 30 feet, and the prosp<»ctoi*s are considerably 
handicapped tm this account. 

At the pre.sent time most of the stone raised is brought into 
Birrigrin to lie crushed, as there is only a small Tremaine mill at 
Montague, and this cannot deal satisfactorily with any but small 
parcels. 

New Tear's Gift, G.M.L. 167b. 

A small quartz reef hivs l)een worked here which strikes about 
north and south and dips steeply to the west. It has been 
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worked for a length of 60 feet or so near the surface. It is very 
irregular and appears to have cut out at both ends, being merely 
a single lens of (juartz occurring in slightly laminatefl greenstone, 
rts greatest thickness is al)out two feet, but its average Ls con- 
siderably less than this. 

The owners have a vertical shaft down alxnit 90 fw^t, and 
are crosscutting to meet tlu^ r(H»f at tliis depth. The chances of 
a payable biMly of stone being found ai)pears to me, however, to 
bt» very n'moti*. 

The country is foliat<»d gre(»nstone, and is verj' soft and 
rotten as far as worke<i. 

Water l(»vel is about 30 feet, and the supply is fivsh. 
7'able showing the Yield of the New Yew's Gift Lease, 



YeftT. 


Name and Number of Leofie. 


Ore 
orushed. 

Tons. 

42-50 
9-00 


Gold 
therefrom. 

Ow. 
7713 

6-26 


Kate 
per ton. 


1905 

1906 


New Year's Gift, (J.M.L. 
167n 

m-'Kfw ••• •■• ••■ 

Total ... 


OZR. 

1-81 
•69 




51-50 


88*39 


1-62 



Caledonian^ G.M.L. IH5b. 

This lease was being worked in a fairly systematic way at 
the time of my visit, and developments wei*e very pix>mising. 

The reef runs north and south, and dips steeply to the west. 
It has been opened up for a length of 300 feet down to water 
level, and practically all the stone for this length has been stoped 
(Mit ; it apiM»ars tf> Ik^ cutting out at th(» s<»uth end, but is still 
going strong to the north. The (juartz is very broken ami irregular 
clown to water, but will probably In^come V)etter defined at a 
depth. Its average width is about 2.4 feet, but it varies from as 
nnich as thn»e feet down to a few incrhes. It is very rubbly and 
much ironstained, and l>elow water will proliably cai'iy a large 
percentage of pyrites. 

V^ahM?s are stiid to be fairly regulai* ove»r the whole length, 
and to 1m» slightly better along water Iev(*l. 

The country is very soft weathered grec*.nstone, and the 
surface is coveretl with a considerable thickness of recent deposits, 
HO that the outcrop of the reef cannot be followed. 
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Water level is about 30 feet, and the supply is fresh. 

The owners have erected a boiler and puinjs and are now 
sinking a main vertical shaft which they intend carrying down to 
120 feet, and then croscutting at the 100 feet to pick up the 
reef. 



Year. 



1905 
190() 
1907 



Table showing the Yield of the Caledonian Lease. 



Name and Number of Leaiw. 



rii 



rcjUii . . 



Ore 
cnwhed. 



TOIIK. 



CaltMlonian, G.M.L. 1.S5h i ()5-90 

Do ; 20300 

Do ' 78-00 



:)4<i-90 



Gold I Kate 
therefrom, i per ton. 



Oxs. 



Okm. 

51-35 
523-70 
21015 


785-20 



•7S 
2-58 
2 69 



2-26 



Several other projH'rties have been worktnl a mile or .so north 
of the Cale<lonian, but these were idle at the time of my visit. 
Tiiey have Ikhmi deserilKHJ by theSUiU* Mining Knginerr, wht» saw 
HMist of them when they weiv InMng w<»rked, in a reiM>rt j»ublished 
in tlie Annual Report of the Dejmrtment of Mines for tiie year 
1906. 



Ttible showing the Yield from Leases at Montague^ other than thnsc 
alreadt/ mentioned, up to Slst Deremher, 1U07. 



I 



Name and Numlier of I<eai»e. 



K'sand J's ll^'ward, G.M.L. I36b 
MavHower, (J.M.L. IHIb ... 
Montagu, (2.M.L. 136k 
Montagu l^oulder, (j.M.L. 135n ... 
Montagu Main Reef, G.M.L. 143ii 
Montagu Main RtHjf, (5.M.K K)3u 
Montagu Moiiarcli, (J. ML 175b... 

Our Jack, G.M.L. 448b 

AV.G.M., G.M.L. 376b 

Rossie Castle, G.M.L. 180b 

Yale Lock, G.M.L. 201b 

Sundry Claims 



Ore 


Gold 


Riiif jH«r 


orii»hed. 


therefrom. 


ton. 


Tons. 


Oa*. 


OZ8. 


9(M) 1 


10-55 


4 -50 


26 OO 

1 


19 16 


•71 


29-25 


18-86 


•61 


2M)00 ' 


121-92 


•51 


33 00 


li-61 


•41 


7 00 


2-12 


•30 


159.50 


431 -(^S 


2-70 


10-00 


9-80 


•98 


4 00 


5-91 


b48 


34-00 


26-01 


-76 


101-00 


2976 


-29 


59-25 


23.37 


•31 



-^ -T 



108 

worked for a length of 60 feet or so near the surface. It is very 
irregular and appears to have cut out at both ends, being merely 
a single lens of ({uartz occurring in slightly laminated greenstone. 
Its gi'eatest thickness is al>out two fe(*t, b»it its average is con- 
siderably less than this. 

The owners have a vertical shaft down alxmt 90 feet, and 
art^ crosscutting to nuM»t the itvf at this depth. The chances of 
a payable InMly of stone IxMng found ajjjH^ars to me, however, to 
b<* v(M*y n»mot<». 

The country is foliat^^l grt»enstone, and is very soft and 
rotten Jis far as worke<l. 

Watt*r U«v(»l is about 30 feet, aiul th(» supply is fi»(»sh. 
Table showing the Yield of the New Yew^ft Gift Lease. 



Year. 


Name and Number of Leane. 


Ore 
crushed. 


Gold 
therefrom. 


Rate 
per toil. 


1905 

1906 


New Year's Gift, G.M.L. 
167b 

Total 


Tons. 

42-50 
9-00 


OZR. 

7713 

6-26 


OSER. 

1-81 
•69 




51 %V) 


88*89 


1-62 



raledonlaiiy G.M.L. 1H5b. 

This lease was being worked in a fairly systematic way at 
the time of my visit, and develojmients wei*e very promising. 

The reef runs north and south, and dips steeply to the west. 
It has been opened up for a length of 300 feet down to water 
level, and practically all the stone for this length has l)e(»n stoped 
out ; it ai)peai-s to hvt cutting out at the south etid, but is still 
going stnmg U\ the north. The ipuirtz is very broken and irregular 
down t4) water, but will pmlmbly Ix^come lM»tter definiNl at a 
<ieptli. Its avenige width is al)out 2 A ft^»t, but it varies from as 
much as thitn* ft*et dt>wn to a few inches. Ft is very rubbly an<i 
nuich ironstaine<l, and below water will probably carry a large 
percentage of j)yi'ites. 

Values an* said to l)e fairly i-egular over the whole length, 
and t*i Ix* slightly l)ett«»r aUmg wat(M' levcO. 

The country is very soft weathered gr«»nst*)rM?, and the 
surface is eovei-ed with a consid(»rable thickness i)f recent deposits, 
sti that the tjutcrop of the reef cannot be followed. 
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Water level is alKUit 30 feet, and the supply is fresh. 

The ownei-s have erected a lK>ilc»r and pump, and are n«>w 
Binking a main vertical shaft which they intend carrying down t<> 
120 feet, and then cniscutting at the 100 feet to i)ick up the 
i-oef. 



Table showing the YiAd of the Caie^ioniau Lease. 



Year. Name and Number of lieaHe. 



190.*) Cale<lonian, O.M.L. ISok 

190() Do. ... 

1907 l>o. , . 



rt^ 



FoUl 



Ore 
cnuhed. 



Tons. 

Go -90 

20300 

7^<'00 



340-90 



Uold 
therefrom. 



51- 3;-) 
r)23-70 
2 10- IT) 



•85-20 



Kate 
per too. 



07&«. 

•7S 

2r)8 

2 69 
2*26 



Several other pro|K.'rties have U'en workinl a mile or so north 
of the Caledonian, hut these were itlle at the time of mv visit. 
They have In'fMi descrilK**! liy theStat4' Minin;^ En;^ineer, who saw 
m<wt of them when they wen» Ikmu*^ worked, in a re|K>rt j>uhlished 
in the Annual lleiKirt of the J>eiMirtment of Mines for the vear 
1906. 



Tttbfe fhowtntj thf Yield from Leattes at Montague, other than those 
ahead tf mentiotiet/^ up to Slst Devember^ 2007. 



Name and Numlier of l^.'Uie. 



K\s and J's Kewanl, (J.M.L. 
Mayflower, (J.M.L. iSlii ... 
Montagu, (i.M.L. I3()K 
Montagu liouhler, (J.M.L. 13.") 
Montagu Main KtH.*f, G.M.Ij. 
M<intagu Main Ki*ef, (i.M.I^ 
Montagu Monarch, G.M L 17 
Our Jack, G.M.L. 4i8B ... 
W.G.M., G.M.L 376b ... 
Kotwie Castle, G.M.L. lK)ii 
Yale Lock, G.M.L. 201b ... 
•Sundry Claims 





Ore 


Gold 


Kaif |HT 




crushed. 


therefrom. 


Ion. 




Tons. 


Osw. 


o». 


1.36 b 


9(K) 


lO-.M 


1 -.50 


• • « 


26-00 


19 16 


•71 


• • « 


29 '2.") 


18S(i 


•61 


II > • • 


21000 


121-92 


-51 


1 I3h 


33-00 


U-6I 


•11 


103ii 


7-00 


21 2 


-.30 


5b... 


l.')9.">0 


131 (^'i 


2-70 


• • • 


10 00 


9-^0 


•9{< 


« • • 


too 


5 91 


1-48 


• • • 


34-00 


26-01 


•76 


• • * 


101 00 


2976 


•29 


• • » 


r)9-2r, 


23-37 


-31 



no 



Sundrfi Returns from the Black Range District genera lit/. 



Sundry parcels treated at the 
Earls ville Mill... 
Do. El Dorado Custom Mill 
Do. Matiifiga Marley Works 
Do. Nun^iiiira Metallurgical Works 
Do. lleply Public Battery 
Do. Nungarra State Batteiy 

Reported by Banks and Gold Dealers 



1 

Ore 


Gold 


crushed. 


therefrom. 


Tons. 


Oa. 




cy. 54-71 




cy. 307-87 




cy. 407-97 




cy. 717-53 




cy. 1,180-04 


18 00 


•4,392-72 


• • • 


1 1,043-73 



*Inchide8 2,H5<^S8 oz«. by cyanide. tAUuviitl. 

COORANG (YOUANME). 

The pi-esent mining centre of C<H>i-ang is situated some 80 
miles in an east south-easterly direction from Mount Magnet, and 
about 45 miles south south-west fi*om Black Range, l>eing 28 
miles south from the Magnet- Range road at its nearest point. 

The auriferous belt has its northern limit a few miles north 
of Trig, station N.B. 47, and runs in a general south to south- 
easterly direction towawis T-rfike liarlee. lt« full extension in 
this direction is not definitely kniiwn, but it does not appear to 
continue unbroken for more than ten or a dozen miles. Auriferous 
country is known to occur on the south edge of Jjake Barlee, but 
the belt is apparently distinct fix)m that at Coorang, and is 
said to be very liadly off in the way of surface water (soaks, 
etc.), for which re^ison prosj)ecting over it has been consider- 
ably handicapped. 

The extent of the auriferous country at Coorang is about 10 
miles in width by some 20 in length. The rocks comprising it 
are the usual type of greenstone (amphibolites), and are mostly 
coarse-grained and massive. Intersecting them are (x;casional 
dykes and masses of intrusive granite. 

The existence of this belt luus been known for a number of 
yeai*s, and a gocxl deal of prosjHHiting was done on it 12 to 13 
years ago by Payne and others, who f(jund gold-bearing reefs, but 
none of any great size or pi-omise. The i-eef at present being 
worked by Roberts and party was originally worked years ago by 
Payne who took out a couple of small crushings. That being now 
worked by Smitheram and party is also said to have been pros- 
pected some 12 years ago by tlie Gardiners who, rumour says, 
dollied a pickle bottle full of gold out of it. This statement, how- 
ever, apparently lacks verification, and the appearance of the reef 
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at the pi-esent time certainly doevS not tend tc> give credence to 
the story. 

The l<x:alitv can be reached by road from either Mount 
Magnet or Black liange. To approach it from the former place, the 
Black Range road is followed to alK)ut the 38-mile peg, at which 
point the Coorang mad branches oif south to south-ea«terly, and 
|)a88ing Crews' homestetui goes through the rabbit-proof fence at 
the Palagea liock Holes (K. 77), thence southeast tn easterly to 
the new C<K>rang well. After pa-ssing Ci*ews' it h "actically a 
dry stage to Coorang (35 miles), for although there is i)lenty of 
water in the tank at the rabbitrpnKif fence it is at the present 
time so had as to l)e unfit for human consumption, and hoi*ses will 
not hK>k at it unless hanl pushed. The tank ret|uiivs cleaning out 
in readiness for the next rain. Afti»r rain there is also water at 
the Coffin Hole, 12 miles from C(H)rang, which, however, would 
la«t only a very short time if drawn on to water horses, etc. 
This road is at the present time in fairly gixnl condition, but it 
** wobbles " a g<MKl deal, and with any heavy traffic would cut uf» 
badly. Tliis latttM* st»it«'ment, however, would apply to any other 
roafi made hei*e. 

Fnmi Black Range the district is reaclu*<l by a i-oa<l going 
southerly frc»m IVlichamUn's (10 miles from Black Range). This 
niad is stat<><] t<» Ik* verv heavy, and in aiidition there is siiid t^i 
lie no water lietwwn C<M>rang well and I^»llchamlH'rs a distance 
«»f alx>ut 40 miles. 

The claims now IxMng worked are situated towaixis the 
northern end of the aurifercms bt'lt, aiul ai*e scattt^rt^l over an 
area some ten miles by five. Th(»re are pi-ol>»ibly alxiut 50 men 
on the field. 

Tlie line of Unle in which mtKst interest is at i>i*eseiit being 

«-entre<l is that n<»w iH'ing j>rosj)ected by Millar and party and 

others. 'Hiis c<»nsists of a lielt of crushed grm»nstone (schist) of 

\arying width lying along the western side of, and caus<^i by, a 

l«rg«* intrusive dyke of graniti*. The surface of the country heiti 

IK all more i>r less coven*<l with detrital dejMwits which hidi' m^^st 

*»f the detail. The schist In-lt, however, luis In^eii picked up at 

intervals for a cc»nsiderable dist«ince, following the granite all the 

^*^ay, its general tn*nd Inking a little west of north. In Millar 

and jMirty's le^isi* the junction U'twi-en the greenst^mes and the 

;^ranit4» i*i very regular, and the schist has a well-defined tn»nd 

C|»anillel U^ the junction). A little farther north, however, 

numerous arms run out from the larger granite mass across the 

S4.*hist8, and theix' aiv also sma]l(*r parallel dykes lying fi-om a few 

f§:r^t to several chains from the main one, consetjuently the 

.^rliiBt^ are very much contorte<i and broken. In one or two 

rvlxices narrow arms of schist a few feet in width lying between 
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two granitic dykes are Ikmiij( j)n).si)ecUMl under the' l>elief that 
they are the s^iine "UkU'" as MiUar and i»arty mv workin*^. 
Leases liave been j>e^|^ed out alon<r this l)elt of schist for a dis- 
tiuice of over a mile on the iissuniption that there is a continuous 
lode running through them all. This is decidedly not the case, 
for, altliough there may be ore IkkHcs in the schist, to call the 
whole Ix'lt in jwirts i>robably 10 to 20 chains wide — a con- 
tinuous " lode " is far from correct. 

This schist belt is merely a zone of crusluni greenstone such 
as are almost always foun<l on the West Australian Goldficlds 
alongside areas of intrusive granite. In these schists are numer- 
ous small (juartz veins and seams genemlly running jwiral lei to tho 
lines of foliation, they aiv, however, never of any gi-eat size or 
length, lliey sometimes carry gold, but so far nothing very rich 
has been found, the majority of them being very |)oor. 

Millar and parti/, who are situated about four miles north- 
west from the new Govenunent well, have two shafts abt»ut a 
chain ajwirt on their leiise, one about .*<0 f(K*t in depth and the 
other alM)ut 40 feet. IJoth of tht^se are in the schist belt, and are 
on a portion of it wliii-h is seamwl with small cpiartz and iron- 
stone veins, the largest of tht^e l)eiiig alK)ut 10 inches in thick- 
ness, while the majority are from one lialf to one inch. TTiese 
veins run with the schists, which ai*e here striking alMmt lO 
degi'ees west of north and dipping steej)ly to the west, and cx;cur 
over a width c^f fi*om G to 8 feet and possibly more. A sample 
(370) Uiken across a six feet face at the bottom (30 feet) of the 
south shaft gave an assay 4 dwts. 10 grs. of gold jjer ton. A 
general sample (309) of the <|uartz (only) from the dump gave 
16 dwts. 21 grs. of g<»ld jK^r ton, while a general siunple (372) of 
the schist (only) from the dump gave alisolutely the same result. 

In addition t<i the alK)>e a number of s^imples weie dollieii 
on the sj)ot, and these gave mostly results equal to alH)ut 10dwt«. 
per ton. 

Si^veral siHJcimens of sclu*^*^^,weix* seen cairying fine gohl, tliLs 
Ixiing mostly on the cleavage {.fanes. It wouhl ajipear thougii 
that the bulk of the gold is closely associattnl with the quartz 
and ironst<me veins. Insufficient work has been done to give any 
accui:ate idea of the [K)ssible .value of this proix.*rty, but in view 
of the above results it should be well worth develo[>ing further, 
especially as there is apparently a large body of ore, and thougli 
the sample from the lx)ttom (»f the shaft is certtiiiily low, still it 
may not be strictly representative of the whole. 

South from Millar and party's lt»ase Jones and Coventry* 
have done a little ci>stet»ning, and in one j)lace have exposed the 
schists carrying small veins of quartz, as in Millar's lease. A 
Bample (363) taken from this cos teen over a six-foot width (of 
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quartz and schist) gave on assay gold at the rate of only 7 grains 
per ton. 

Prospecting is also being carried on farther south, but so far 
without satisfactory results. 

Northward from Millars a number of leases have been 
pegged and several parties are prospecting. As before stated the 
schists are much broken here, and so far prospecting has not 
revealed anything very startling in the way of ore bodies. 

The most work at this end has been done by Duggan and 
Flynny who have a shaft down about 40 feet. These workings 
are nearly half a mile north of Millars, and the schists here are 
intersected by numerous granitic dykes, and ai-e much broken. 
Numerous small quartz leaders outcrop on the suiface, but are 
never of any length. The shaft has been sunk on a belt of schist 
with small quartz and ironstone leaders, and the similarity 
between this and Millars " lode " has helped the belief that they 
are one and the same thing. The deposit is said to be payable 
over a width of at least three feet, but sampling did not tend to 
hear out this statement. A number of samples from the dump 
and also from quartz leaders at the surface were dollied, and 
though they certainly all contained gold the results were any- 
thing but good. Two samples were taken for assay, No. 1 being 
a general sample from the dump taken by myself, and No. 2 
being a sample of the sup[M)sed richest st<me taken by one of the 
prospectors. These gave results as follows : — 

No. 1 (359) Gold, 7 dwts. 8 grs. per ton. 
No. 2 (360) Gold, 12 dwte, 18 grs. per ton. 

Northward beyond Flynn's prospecting has not so far 
yielded very promising results. 

Outside this line all the deposits being worked in the dis- 
trict are ordinary quartz reefs mostly small and of no great value, 
as will be seen from the following descriptions : — 

Roberts and party are situated about four miles a little north 
of west from the new Government W^^^' '^^ lease was originally 
worked a good many years ago b^ Payne and party, and some 
fairly rich stone is said to have been taken out, the returns from 
which, however, are not available. 

Running through the lease in a north and south direction 
are several small "ironstone bais," which mark qld thrust or 
fault planes, and crossing them in a north-easterly direction is a 
small quartz reef. At the points of intersection of the reef with 
the "tMirs'' rich shoots occur, and two of these have been 
worked down to water level (140 feet). The length of the shoots 
appears to have been only a few feet, and to be practically all in 
the shafts, as little or no driving has been done, which would 
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hardly have been the case had the values extended farther. The 
reef is small and irregular, ranging in thickness from a mere 
thread to over two feet. If the reef is driven along values will 
probably be met with, but they are not likely to be equal Uf those 
got in the shafts. A sample (366) taken from the reef at the 
bottom of the south shaft (140 feet) gave on assay 10 dwts. 8 grs. 
of gold per ton, which looks as if values are not improving at a 
depth. Recent crushings from this lease totalled 33 tons for 
44*58 fine ounces, which is equal to an average of 1*35 ounces 
per ton. 

The workings on this property are on the top of a rise, which 
accounts for the deep water level. 

Rowan and party are situated some four to five mil&s north- 
east from the Government well. 

The owners of the lease are at present sinking a main 
vertical shaft for the purpose of obtaining water, and are now 
down about 120 feet, but being on high ground will probably 
have to go some distance farther. 

A fairly well-defined line of reef is traceable at intervals on 
the surface for alK)ut five chains, but the stone is not continuous, 
occurring in a series of lenses, the main one of which is nearly 
two chains in length. This lens of stone was passed thmugh in 
the main shaft at a depth of about 15 feet, and was here some 
three feet in thickness and not well defined. The general strike 
of the ret^f is slightly east of north, and its dip is steeply to the 
east. Tlie quartz is hard and glassy, often a good deal iron- 
stained, and is said to carry a little gold right through. Several 
samples from the dump and from different points along the out- 
crop were dollied, but the rt«ults were not good. A general 
sample (361) taken from the dump gave on assay 12 dwts. of gold 
per ton. 

Smith and Henry are working about a mile fitwn Rowans to 
the eastward. On this block there is a (juartz reef striking about 
N.N.K and S.S.W. with a vertical dip. The outcrop is fairly 
regular and well defined, and is tractaible for over five chains 
varying in width from a thread to two feet. A shaft has been 
put d(»wn on it to a depth of about 30 feet. Tliere are two feet of 
stone at the surface and about 10 inches at the bottom of the 
shaft, but it is of very low grade. A little gold is said to be 
procurable right along the outcrop, but the values are nowhere 
very good. Two samples were taken. No. 1 being from the 
b6ttx)m of the shaft and No. 2 a general sample along the out- 
crop. These gave on assay the following results : — 

No. 1 (364) Gold, 13 grains per ton. 
No. 2 (367) Gold, 4 dwts. 15 grs. {yer ton. 
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Christensen and party are about a mile south-easterly from 
Smith and Henry. A couple of small quartz reefs run through 
this block on a north and south bearing, dipping steeply to the 
west. The more westerly of these has been sunk on to a depth 
of 40 feet. Near the surface there is about two feet of stone, but 
this cuts out at from 20 to 30 feet. In the bottom of the shaft 
a little stone is coming in, which is probably the commencement 
of another lens. A little good stone was got near the surface, 
but the bulk of it is poor. The lenticular habit of the reef is 
very marked on the surface as well as in the shaft. 

No work has lieen done on the second line beyond a costeen 
or two, which show the reef to be about a f(x>t in thickness at 
the points exposed. 

Donovan and par if/ are working not far from Christensen's. 
They have a shaft down about 30 feet, and have done about 20 
f(«t of driving on a small north and south quartz leader, which 
is only a few inches in thickness at the surface, and at the 
bottom of the shaft is a mere thread. A general sample (362) 
taken frt>m the dump gave on assay, 1 dwt. 2 grs. of gokl per 
ton. '"■' 

Smitheram anrl party are situated a couple of miles east of the 
Government well. There is a well marked line of reef on the 
surface here, which is traceable for over five chains and apparently 
varies from one to three feet in thickness, occasionally, how- 
ever, cutting out altogether. Its general trend is about north 
and south, and the dip is steeply to the west. A shaft has been 
put down on the reef to a depth of about 40 fet^t. This started 
on about three feet of stone, which has pinched to about six 
inches in the bottom, and is very low grade as well. Several 
sampler from the outcrop of the reef were dollied, but the results 
showed only a few dwts. of gold per ton. A general sample 
(365) from the dump gave on assay 12 dwts. of gold per Urn. 

Moore and party^ half a mile or so east of Smitheram's, are 
working on a small north and south quartz reef which they have 
sunk on down to water level (80 feet), the water being brackish 
and unfit for use. This reef, which does not outcrop for any 
great length is a couple of feet in width at the top of the shaft, 
but gradually pinches out in depth, and has cut out practically 
altogether in the bottom. The owners intend driving at water 
level to try and pick up another lens of stone. There is a second 
small reef a couple of chains farther east, but no work has been 
done on it. A little gixxl stone was taken out of the main shaft, 
but the bulk of it is poor. A general sample (368) from the 
dump gave on assay 6 dwts. 19 grs. of gold per ton. Twenty 
chains or so to the south-west is a fair-sized quartz reef, carrying 
small pockets of carbonate copper ore. These, however, are not 
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large or rich enough to be of any use, and are not likely to 
improve much if sunk on. There is a little gold in the stone, but 
as far as tried not in payable quantity. 

In addition to the above there are one or two other parties 
prospecting in the district, but they have got nothing of import- 
ance so far. 

With regard to the water supply of the district, there is a 
newly-completed Government well in which there is a splendid 
supply of good water. This well was sunk 95 feet, and a bore 
hole was put in from the bottom of it for another 20 feet when 
a strong flow was met which rapidly rose till it reached to about 
the 75 feet level in the shaft. This supply is likely to prove 
adequate for all requirements. In addition to the Government 
well, water is also obtainable from Roberts and party's lease, but 
the supply is at present limited, as the shaft is only a couple of 
feet below water level. Further sinking would probably provide 
a good supply. 

A boring party is still in the district, and at the time of my 
visit was boring on a flat near Rowan's. This bore should have 
now reached water. A bore was previously put down near 
Smith and Henry's, and a supply was struck at about 100 feet. 
This, however, was highly mineralised and not fit for human con- 
sumption. 

If at any time there should be any heavy traffic to the dis- 
trict, a water supply will be needed on the road, say near the 
rabbit proof fence. If the tank at the fence were cleaned out 
and made fit for use it would after the first rain probably be 
sufficient for all present requirements. 

In conclusion, I am of opinion that the district is not likely 
to be of any great importance. The so-called " lode formation " 
worked by Millar and others is, I think, not likely to develop 
into a payable proposition (with the possible exception of the 
part in Millars lease), and though quartz reefs are fairly numer- 
ous, they are mostly on the small side, and exhibit a very strongly 
marked lenticular habit, and do not appear likely to live to any 
great depth. They are also, as far as sampled, of low grade, and 
though one or two richer ones may be found, I think the 
majority of them would prove unpayable even with a battery 
close handy. 
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GOVERNMENT ASSAYS, 

Assays, xVnalyses, and Determinations of any Western 
Australian Ore or Rock will be made by the Assayer to the 
Geological Survey, when not unduly interfering with official workj 
subject to the following conditions: — 

1. Each sample must weigh at least Gozs., but not more 

than 21t)H. 

2. Each sample must be enclosed in a separate canvas 

bag or strong paper wrapper, with a slip of paper 
bearing the name and address of the sender, to- 
gether with a private mark by which it may be 
readily identified. 

3. The parcel must be forwarded, prefHtid, to: — 

The Government Geologist, 

Geological Survey Office, 

Perth. 

4 A letter must be sent at the same time to the same 

address, stating for what metals the samples are to 

be assayed, or containing other instructions, as the 

case may be. 

(N.B. — It is always advisable to keep duplicate samples of those 
submitted.) 

5. Before any ^issay is made the prescribed fee must be 
paid to the Mineralogist and Assayer, or sufficient reasons, in 
accordance with Section 7 below, be furnished for having the 
samples treated free of cost. 

6. The following fees will be charged : — 

£ s. d 
(^f.) Determination of a Rock or Mineral... 10 6 
(b.) Assay for Lead, Iron, or Manganese, 

each ... ... ... ... ... 10 6 

(c.) Assay for Silver, Copper, or Tin, each 12 6 
(d. ) Assay for Gold or Zinc, each ... ... 1 5 

(e.) Dry Assay for Lead, Silver, and Gold 110 
(f.) Assay for Antimony, Bismuth, Chro- 
mium, Cobalt, Mercury, or Nickel, 
eaciii ... ... ••• ... ...Xxx *j 

(g.) Proximate Analysis and Calorific Valu- 

tion of Coal ... ... ... ...Ill H 

(A.) C<>mplete Chemical Analysis of any 
Mineral or Ore, according to num- 
ber and nature of determinations, 

£2 12s. 6d. to ... 5 5 

(i.) Other det«nninafeioii8, according to time 

spent, up to ... ... ... ... 2 12 6 
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A reduction of 20 per cent, on the above amounts will be 
made in favour of any person submitting, in one parcel, five or 
more samples for identical treatment. 

7. With the object of encouraging bond ^fide prospecting, 
Free Assays will be made under the following circumstances: — 

(a.) The sample must have been obtained from land 
within the State not held under lease for 
mining purposes. 

(6.) The exact locality where the sample was found 
must be disclosed. 

(c.) The sample must be of sufficient promise to 
warrant an assay being made at the expense 
of the State. 

(f/.) Free Assays will not be made of samples showing 
free gold, or of tailings or other metallurgical 
products, or of umpire samples. 

8. The Department reserves to itself the right of refusing 
to make any particular Assay, and also the right of publishing at 
any time the results of an Assay made at the public expense. 

A. GIBB MAITLAND, 

Government Geologist. 



lM.1108^By Authority : The Galwey Printing Co., Lane St. Perth. 
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PREFATORY NOTE. 

A S this report on the Grcenbushes Tinfield is to 
-^^ accompany a re-survey of the district, it has been 
considered advisable to draw largely upon previous 
official publications, thus bringing together all the avail- 
able data and the opl^iions expressed by other officers 
who have previously examined this field. A further reason 
for this being that many of these reports were) written 
at a time when work was in progress at certain points, 
which have since then Ireen worked out and abandoned or 

■ 

are at present inaccessible to inspection. 

The reports drawn upon are :— By A. Gibb Maitland, 
Government Geologist, '"Xotes on the Greenbushes Tin- 
fields,'* Annual Report of the Department of Mines, 1899, 
and '*The Present Conditions and Future Prospects oP the 
Greenbushes Tinfield," Annual Report of the Department 
of Mines, 1900 ; by A. Montgomery', M.A., F.G.S., State 
Mining Engptneer, "Notes Upon the Greenbushes Tinfield," 
Annual Report of the Mines Department, 1903 ; by W. D. 
Campbell, Assistant Geologist, "Recent Mining Develop- 
nients at Greenbushes," Annual Report of the Mines* De- 
partment, 1905 •; whilst the Tin section of the Baser Metals 
Riilletin Xo. 30, compiled by Mr. E. S. Simpson, B.E.^ 
F.r.R., has also been incorporated. 

The map issued with tltis report is a reproduction 
hroi^ht up to date of that prepared by Mr. A. Gibbi Mait- 
land, the Government Geologist in 1«*.M), his Geological 
lines being transferred to the contour survey prepared by 
Mr. H. W. B. Talbot, Topographical Surveyor to this De- 
partment, the area covered bein^ yfi square miles, whilst 
the jreological work has been added to and extended to 
the boundaries of the field by myself. 

Reports upon the Mount Malcolm Copper Mine at 
Fnlamtnna and Eraser's Gold Mine at Southern Cross have 
also been included in this Bulletin. 

HARRY P. WOODWARD, 

Acting Government Geologist. 
Geological Stirvey Office, 
18th Warch, 1908. 
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PART 2. 

Notes on the Geology of the Greenbushes 
Tinfield with special reference to the 
Deep Leads. 



INTRODUCTION. 



The Greenbushes Tinfield is situated, in the Sonth- 
Westcrn division cf the State upon the Bunbury-Bridge- 
town railway line, 159 miles from I'erth. 

It covers an elevated tract of country upon the nor- 
thern side of the Blackwood Kiver, the highest point in 
the district being near the centre of the fields where it 
attains an altitude of 1080 feet above the sea level. 

From this point the gullies radiate in all directions, 
but eventually discharge themselves into the Blackwood 
Jtiver, often by circuitous routes, having cut in their 
courses steep rough valleys. 

The whole area is densely covered by some of the 
finest ^arrah and Blackbutt timber in the. State, which 
should in the future, if conserved, prove a most valuable 
asset to the mines. 

The average rainfall is 36.76 inches, but, owing to the 
hilly character of the country, there is no permanent sur- 
lace water nearer than the Blackwood River, some five 
miles distant, but an abundant supply of excellent water 
can be obtained by sinking ; the depth at which it is 
struck, varying from 10 to 100 feet, according to the ek- 
\*ation and nature of the country. 

The history of this field may be said to start about 
the year 1881 or 1882, when the late Mr. E. T. Hardmaffi, 
who was at that time Government Geologist, made a fly- 
ing survey of the South Western district.. When camping 
at the Greentoushes well he was struck by the stanniferous 
character of the material excavated from it, and mad^ 
mention of it in his report, which appeared in the press. 



Whilst upon this trip, Mr. Uardmau met Mr. D. W, 
btinton, >vho, l^ing engaged at tiie time in kangaroo 
hunting, was ai>le to materially assist him with informa- 
tion owing to his intimate knowledge of the district. 

It appears that Mr. Hardratan advised Mr. Stinton to 
prospect for tin in this locality, which he did, with the 
result that in the latter pafft oi 1888 his labours were re- 
warded hv the discovery of what was afterwards know-n 
as the Bunbury J. ease. 

Upon this discovery becoming known a large number 
of- persons visited it from Perth and| elsewhere, and made 
applications for mineral leases undter the old* Mineral 
Land Act, whereby they could take up blocks of 100 acres 
in extent without the necessity of fulfilling labx^ur condi- 
tions, the consequence being that a very large number of 
areas were secured for purely si^eciilative purposes, but 
in spite of this we find that 501 tons of black tin were 
produced in the year 1891. 

From this time onward to l«SiiG the I'cice of titi gradu- 
ally fell, and, as will be seen from the table o£ production 
attached, in that year it only realised the low figure of 
£31/12/- per ton (tin oxide), the conse.jueuce being that 
mining camie practically to a standstill, and the field was 
nearly deserted. 

With the revivjal to £78/2/- per ton in 1899, a great hi- 
fiux of population took place, and the mining laws having 
been re-cast, the field was taken up as a number of small 
holdings. 

Subseq/uently to this, in spite of the fall in 1901 to 
£55 : 10/- per ton, this field as a mdning centre became 
j>ermanently established, w"hilst the annual output stead- 
ily increased year by yea'r, the maximum being reached in 
1906, when 783% tons of ore were shipped, which realised 
the high price of £101 per ton. 

When the limited area covered by stanniferou.s de- 
pob'i'ts is noted, it will at once be apparent that the wash 
must orij^inally have been of considerable richness, but, 
owing to the lack of system in working it, in the early 
stages of the field, the saire ground has in several in- 
stances been re-worJ'ed more than once, the last occasion 
being in 1906, w-hen tin values stood so high, that even 
dumips of tailings and hopperiugs of low value paid, well 
to re-treat. . 
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This day has passed, however, and, without the price 
of tin materially increasing (which will render large de- 
posits of low grade dirt payable), or discoveries of new 
rich leads are made, the lode mining must be looked to 
as the future of this field ^ for when once the known gul- 
lies have been swept by the hydraulic sluicing plants now 
upon the gi*ound, very little of value will remain. 

A very considerable volume of oiticial literature bear- 
ing upon this area has been issued by the Mines Depart- 
ment, commencing in the year 1869, when a report upon 

the country between Bunbury and Bridgetown, the Tin- 
fields and Albany, was issued in the Annual Report for 
that year by myself, at that time Government Geologist, 
whilst in the following year another report was published. 
In the Ad. Interim Report of the Department of 
Mines for the half year ended 30th 'June, 1894, I published 
a further report, accompanied by a map, upon which the 
probable course of the ancient stream beds is marked. 
Subse.|uent reports were issued in the Mining Handbook 
to the (V)lany of Western Australia in tlie years 1S94 and 
1895 (under authority), also by myself. Other reports 
were subseq;uently made by other officers of the Mines l>e- 
partment, reference to which is made in the preface to the 
present work. 

These various reports have necessarily dealt very 
hilly with the various alluvial claims in existence at the 
time of puhlication, but since these are of little interest 
at the present, since they are practically worked out, the 
original matter in this report will be principally confined 
to the potentialities of the field, which are centred in the 
deep leads and the lodes. 

ThCf map which accompanies this report has been issued 
upon a fairly large scale in order that the detail may not 
be lost, it is practically a reproduction of that issued by 
the Government Geologist in 1899, which has been brought 
up to date by the addition of recent workings and exist- 
ing leases, while the geological lines have been extended 
to the boundaries of the field. In order to be in a posi- 
tion to delineate the course of the old stream beds (deep 
leads) with considerable accuracy this field has been topo- 
graphically surveyed by Mr. H. W. B. Talbot, of this De- 
partment, and his work shows the contour lines at inter- 
\als of elevation of 10 feet, which will be found of con- 
siderable value. 
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GENERAL, 

TINu— The only ore of tin which has been worked upon 
this field is cassiterite, of which the following is a brief 
description :— 

CASSITERITE (Tinstone, Black tin, Stream tin, Lode 
tin).— Oxide of tin SnOj containing from 68 to 78 per 
cent, of Metallic tin. It occurs either crystalline, massive 
or as rolled grains, the former belonging to the tetra- 
gonal system biostly as octahedrons, often truncated or 
bevelled y andf frequently twinned in the most complicated 
mastfier. (See Figure.) In colour it is either black, blue- 
bhtck, brown, red, or grey ; translucent to opaque. Hard- 
ness, 6 to 7, brittle. Specific Gravity, 7.0. 
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Tin oxide is, however, also a constituent of several 
well-defined mineral species which constitute oites of tan- 
talum (q.v. p. 22). The amount present in these is, how- 
ever, small and unimpottant commercially, varying from 
a mere trace up to at most two per cent. 

The presence of tin is usually denoted by small bright 
Wack or greyish stones of great weight for their size, 
which feature enables them to be easily separated from 
the sand and clay (with which they are usually as- 
sociated) by means of washing with a dish or dry blowing. 
This ore is always found in close association with granite 
rocks, especially those which carry tourmaline, lithia 
mica, or tantalum ores. 

Tin ore is often met with in the alluvial wash of 
stream! beds (when it is called stream tin), but in the 
North-West, where no concentration has taken place 
owing to the flatness of the surface and the small rain- 
fall, it is also found strewn over the surface of the plains 
and embedded in the shallow soil of i^enlle slopes. 

These alluvial deposits are generally derived from the 
weathering of the' stanniferous pegmatite dykes, which ar« 
coarse granites containing large crystals of felspar, mica 
(sometimes in large enough plates to be of commercial 
value), and ragged quart/, and often also black six-sided 
crystals of tourmaline, the enclosing country rock in this 
field being always crystalline and mostly basic. 

Stream tin is generally more or less rounded, having 
a bright inyliahed surface, whilst .the lode tin, when in 
crystals, has often eight sides, and in form is like two 
four-sdded pyramids joined base to base , both of these 
forms may 1)e coated with a thin ferruginous covering of 
a dark chocolate colour, but when broken the bright 
resin-Kke fracture so characteristic of tin oxide will be at 

once observed. 

• 

The principal characters by which tin ore may be re- 
cognised are its high specific gravity or weight, the bril- 
liant lustre of its frai ture, its streak or powder, which is 
of a grey or brownish-grey colour, and also by the fact 
that it is fused with the greatest difliculty alone^ but 
yields a bead oi metallic tin when treated with carbonate 
of soda or cyanide of potassium upon charcoal before the 
blowpipe, or in a cnicible in a forge or furnace ; the 
metallic tin being easily distinguished from any other 
metal by the peculiar cracVliug sensation it produces 
when pressed between the teeth. Tin, in any form, is no^ 
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i»agnetic, and therefore it will neither attract the needle 
of the compass nor can fragments be picked up by a mag- 
net either before or after fusion. 

It is easily distinguished from the majority of minerals 
by its weight, but it m-ay be confused with any of the five 
following heavy minerals, particularly if in small frag- 
ments, when the difference in weight is not so readily ap- 
preciiated :— 

The first three > viz., magnetite (mflgnetic iron ,ore, 
lode stone), ilmenite (titanic iron ore), and rutile, al- 
thoi^h not nearly so heavy as tin, are often mistaietin for 
it, but they may be dis^tingiiished as follows ^-Magnetite 
by its magnetic properties and black streak or powder. 
IlDrenite (black sand) gives «l black streak and becomjes 
magnetised after heating to redness with charcoal, and in 
the form of a powder when washed in a dish runs, with a 
glittering appearance, whilst if the finger is damped and 
dxpped into the ordinary black sand it will adhere to it, 
whilst tin will not. iRutile is more difficult to distinguish 
from the preceding, the most noticeable points being that 
it does not possess the biilliant fracture of tin ore, and 
its streak is reddish-brown ; however, the only reliable 
test is that it will yi<qLd no tin with the blowpipe or by 
smelting. 

In the case ol wolfram and tantalite, whose) weight is 
so similar to tin, this property cannot be taken advan- 
tage ol, but since wolfram fuses easily to a magnetic 
bead, it can be quickly determined ; whilst in the case of 
tantalite, a, freshly fractured surface is much more stony 
looking than that of tin ore ; but the non-production of 
a tin button after fusion with soda or cyanide is always 
conchjsi\'«. 

An exceedinigly good and simple test has recently been 
miade public for the detection of tinstone (cassiterite) in 
concentrates or other material. Thtf only apparatus re- 
quiired is a small ingot of zinc containing a hollow in 
the top about the size of the bowl of a teaspoon, (or a 
small sheet of a^inc bent up to hold about a' teaspoon^l 
of acid) and a small bottle ol dilute hydrochloric acid 
(muriatic ecid or spdrks of salt) consisting of half strong 
acid and half water. A staaVL quantity of the concen- 
trates is spread over the bottom of the hollow in the 
zinc and then covered with the acid. After two or three 
monutes the acid is washed out with clean water and the 
ore examined. All the fragments of tinstone will be found 
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to be coated with a skin of brigiit metallic tin, whilst no 
other mineral will be so coated. This distinguishes at 
once tinstone from other minerals resembling it, such as 
tantaHte, ilmenite, rutile, etc., and can be used to give a 
rapid idea of the purity of concentrates. 

KoTBS BY Mr. a. Oibb Maitland, Govbrnmskt 
Geologist, published in the annual re- 
ports OP THIS Department for 1899 and 1900. 

'*ln its geological features the tM consists for the 
most part of crystalline rocks (of the age of which the 
distrist affords no clue), alluvial deposits, and ferru- 
ginous laterite, sometinips conglomorate, which covers by 
far the larger portion of the tin Held. 

**This laterite conglomerate, which forms one of the 
most fKHiceablei features in the structure of the field, haa 
been accurately delineated upon the gicological map with 
which these notes are accompanied. ]n its mode of occur- 
rence the laterite presents one im|x>rtant feature, viz., 
that it dots not form a horizontal tableland, but occurs 
at different elevations, and Kcems to have adaf^ted itself 
to tbe original contour of the sjound upon which it 
<Mnginaied. This deposit covered a much larger area than 
it at prcsrnt occupies, nntl denudation has gone on to a 
large extent since it formed part of one continuous lor- 
mation ; the thickness of it is no^^here very great, opera- 
tions having) shoi^ML ihai it rarely, if e\er, exceeds 20 
frtjt. The laterite is not of sedimentary origin, })ut hav 
apparently been formed hy tha alteration >n situ, and 
(tubeecfueot cenMntation of the underlying rocVs. Tn some 
portions of the field this formation (as is only to be ex- 
pected from its mode of origin) carries a certain ci^iantity 
of tin. The ore, however, is not evenly distributed 
tliroiighout, but seems to te concentrated in certain iso- 
lated patches. The tin from the laterite cannot be ex- 
tracted by the ordinary process of washing without mill- 
ing. Where the tin pro^e» most concentrated in the coi>- 
giomerate It is doubtleSR due to the fact that it is in 
close proxilmity ^o the tin -bearing trranite. It, however, 
by no means follows that the granite must of necessity 
be exceptionally rich in tin, for the reasons that such 
minerals as t^u, etc., norf. b«ine ppadily acted upon by 
otmospheric agencies, may, owing to residual con'^entra- 
tiofi, be present in f«r greater rfuantity than in the pr*- 
rent rocV mass. 

"Tn addition to tbe alx>^e, a fairly Inrge proportion 
of the tin ore is derived from the alluvial deposits formed 
in the existing vallervs. 'These alluvial denosits cio not 
attain very cTeat thicVncRS. nor, considering all thintars, 
do they cover a relatively large area of ground. 

•'The crj'stalline rooks (the matrices of the tin ore) 
^'onsist of mirftceous granite, pafsirg in places into a 
foliated and hig^y micaceous erranite, with little or r 
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!&■ Jm«t ^ir"*' ^*"''^-> "°''"^'"' ''"> tounnaline. 
pa^ of Z fiJ^V^*", •«*«?«'y constituents. Jn some 
L 41^. • ® '** *''* tourmaline occurs in such qtianUtv 
Lk \^"" ^ t" P^* • distinctive character^t^^e 
J^L ^ '''*"''* •'^ ***** described as a tourmaJin^ 
C Shff^T "^r*'^ of this material from C^^^, 
XJeep bhaft (now kaovm a^ the "ComwaH-^ vLiH^! 
a.say. tin to the extent of 1.79 parts J^ hundr^^- ' "" 

b^nl^Xl^^Z ''^'^V"'^ ^'=''"«'*^ °^ Greunbushes have 
not^<iTwh:'"Zn5r«.aTC*"H'"' ^^"--^ •«"' 

the acoopted'scientificT£:>*J,thT itte^af^r *^ 
time It must be clearly under^o«J V>f.» *i^ ' t .^ ^"™* 
does not imply that tL^^^dl ^J" *^,^j/«f -tio„ 
any less value, or that *;,„„ 'n "I'°" th'" field are of 
depth as if th^y belo^ t^ flT^ T ^^. "' ««tensive in 
owe their origin to ^ JIVa^ lode order, for. as thev 
t" be as p..„fC„\" „r^tul XT' ''"'' "-^ "^^•>- 

sig-^t^^^^ht wer'I"".!' '^«;"-y value of many con- 

the South Australian School Tm^^ wL "LducJ?*' °* 
dertai''e « mineraloirioal evandr.-^^ t^?^ induced to un- 
the ore was „ mi.^?Ll vaA^w" "a^*^ °"- •\'~'^''* 
to a dark flesh oolrvi.r i,„ • ^"*". « <*'rty greenish white 

gravity as c^'^teHte ~„jl" '"^-f'?"''* *•■* ''*°«' ''P«^«fi<> 

the tw'o meoh^i^r, ;: "^jlX^tive tesr""'''' J?* ^^'""••'*« 
eral to be one of th/nr». f ! ^ *" proved the min- 

ment y^nalvst, showS t to 1^«* • °^-'i""' *'"' ^"»vem- 
l>ism..th. nickel „?^,„M . <^ontain oxide of antimonv. 
of iron ox"de ; the ^^ewl h^:^""":;; to«,ther with a trac^ 
inc. that of ca.I"iteX*L tifst nT'^''" '?r*^'*'' '"''''>*«*'- 
wa..ld separate the twl, minerals '^'"'''''' ««»«"'tratian 

"ProTO the above descrintions it will Iw ..<». ♦v . / . 
♦he superficial ,*,nosits have l«en extrnsivdv t^rV^ ^'i 
contmue to yield quantifies of tfn rt^riLT, ^. ''""' 
co-mtry rr«k have also been onen^ •„?\^^„"^"f"'^'*« J" 
one or two 1noiJifii><> 41,^ X. ''^°"' "P- tBoup^h ?ave in 
in tin Wfc Jw Ii. ,7. *• "*** anprar to be verv rich 

2e;f^.— "^,r**'-^- - AteV'deXTh::"?^ 

era/'TlntXr?'* t* stibiotantalife. as well as the min- 
eral tantalite, ha« Iwn re^o-rnised in varioui localitiM 

i.?I ^i I « • T"'*'* "f t'"- f"""er mineral havi«e 
M.M, a deleferions effe.-t nnon env of the d„,s.ed ore with 
r^jiir. 'LTZ **^ associated, it seems desirable that step. 
mic*f. be taVea io as-w^ain the Im>«Iities where this oe- 

"'ZJ^J^H 'TT**'"'* "".T*'**-^- A methotl whi^h naturallv 
suB^9*« Itself IS, m the event of a State dressin-' plant 
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being erected, to ha^e aseays made oi each parcel of 
dressed ore treated at the works, acid any parcel in which 
the mineral occurs could very well be smelted separately, 
a<id ko avoid contamiua-ting' the whole of the tin from 
the field. 

'^As stated/ in pre\iouB reports, the future of the field, 
after the exhaustion of the superficial deposits, will de- 
pend upotk the economical workijoq;^ of the ore deposits oc- 
curring in the country rock, and that can only be carried 
out by the admission of capital itpon advantageous 
terms, so as tof cudmit of a proper system of scientific min- 
ing being inaugurated." 

NOTKS UPON THE GRBEKBUSHBS TINFIELDS BY 

Mr. a Montgomery, M.A., F.G.S., Btatb 
Mining Engineer, published in the Report 
OF THE Department of Mines for the 

YEAR iy08. 

"The bedrock is \ery poorly expdseU, but there ap- 
pear to be some three or four more or less parallel belts 
oi stanniferous granite running through the field on a 
course between north and south and north-west and 
South-east. As far as 1 could see they were not definite 
lodes, but rather of the nature of stock works, that is, 
belts of the granite much altered by pneumatolytio agen- 
cies, and im|)regnated with tin ore and tourmaline- The 
altered granite is very micaceous, with large scales of 
wiiite to grreenish mica, but sometimes is also altered to 
a granular quartz rock, almost free from mica. Much 
tourmaline is present, often in large ciystals. The stock- 
work gfraoite also contains small quartz veins, which oc- 
casionally seem of suihcient importance to be called small 
lodes. Much kaolin and talcose and sericitic matter is 
present, the rock being very variable in its composition. 
It is very similar, in its essential characteristics, to the 
tin bearing rockt of the well-known stockworks of the 
Blue Tier in Tasmania, with which 1 am familiar, and 
which nre regarded as portions of the granite country 
nvuch altered by pneum^.tolytic action, that is, by the ac- 
tion of super-heated steam and hot gases while buried 
deep below the surface of the jzround. This action is akin 
to that by which moat probmyly rejrwlar tin lodes have 
l)een formed, but has aflfected a considerable mass of rock, 
instead of being confined to a lode fissure. 

'"Hie general experience of stockworks is that they are 
of low grade on the whole, tfcou£»h containing numerous 
rich bunches and strinfgs of ore, and containing, in the 
aggregate, often enorm<Ms ryu an titles of tin. Where they 
have become worn away at surface they set free large 
anuounts of alluvial ore, which readily becomes conoen- 
1 rated, by natural agencies, to form important deposits. 
"Hie distribiution of the tin in stockworks is usually very 
irregular, being sometimes right through and through the 
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rock, but mote frecjuently in 9m€Jl veins and strings rami- 
fying irregularly throufgh it. As a rule these veins are too 
irregular to be capable of being loUowed by mining, and 
the profjositiovi, froni a; mining y.mki of \'iew, narrows 
itself ciown as to whether the tin-bearing rock will pay. to 
handle in bulk. 

"The principal source of the tin ore raised at Green- 
bushes has been the shallow alluvial deposits which are 
fairly widely spread, havin'g been worked in several some- 
wiiat flat gullies that traverse the field, llie principal one 
is 'Spring Gully,' from which, with its branches, a large 
amount of tin ore hae been taken from very shallow work- 
ings. Much of the tin ore, however, is in cemented oxide 
of iron gravel, and requires battery treatment to set free 
the tin. In other podions the 'wash' is cl'ayey and soft, 
And puddling is sufficient to extract the clean ore. Occa- 
sionally the 'wash' is buried under 10 to 15 feet of iron 
oxide gravel, as in Mr. Rattray's mine. At the head oi 
'Dumpling Gully' there is alfso some fairly deep alluvial 
'wash' rcfpiirinoi, underground mining, and some o^ the 
-claims in this deep and wet ground have been considerable 
producers oi tin ore. This 'wtish' is mostly troat^d with- 
out difficulty, b^ puddling without crushing. 'The r>.ady 
T<]«th«»r lease is at the head of the Du^mfUing Gully, and t>n 
it there is a deep hole, filled with water at the time of 
my visit, from which a considerable amount of tin ore ha* 
been extracted, until the influx of water became no great 
that it was not possible to continue with the plant then 
availal'le. The ground is still deep ^oing to the j^outh- 
^ast, and it seems possible that there may he a run o^ 
deep ground going through to the head of Salt Water 
Gully. Boring would be the quickest and easiest way of 
testing this deep ground. Tlie 'Bunbury Gully* has ibteen 
fihallow ground all the way do^*n, and has been pretty 
wtII worked out ; but at the lower end there is a deposit 
or deep alluvial ground, through the H^ard Graft ami ad- 
joining- claims, which appears to bolong to an entirely 
older set of alluvial deposits, and to 'be part of a *deep 
lead.' In this the 'waah' is oomposea of large well- 
rounded bowlders, enil the fin ore is mnch rorndrd and 
waterwoTtt. Sokne of it iiB cemented with oxide of iron ancT 
requires crushing. T had not time to more than look over 
the <linnips of a few of the claims in this part of the 4ie1d, 
hut the evidence of a 'deep lead' was very ob\-ious. Tt 
seemed to run across t>he course of the present valley, to- 
wards the Battler's Hope, and procperting along this Hn<» 
^eems very desirable. 

"Tn a district whi<h has produced such a rjr entity of 
1'n ore from the shallow eround it is probable that nt^v 
<Wn leads will Ve foi'nd to contain important concentra- 
tions of ore alj»o, and the tracimr of such deep Icntl? 
therefore becomes a rratter of much conserfuence to *the 
xvhol'i district. Tt is probable that in the 'cnittor' the lead 
will be nrptty wet, «nd will rp'-fuire fairly pood prnnp*? for 
it« drainacpp. 
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'*The Greenbushes field, though it has btsen a very pay- 
able one on the wholei is still very little developed, and 
as the shallow alluvial deposits are becoming more or less 
worked out, will ha^e to depend more and more as time 
goes on on the opening up of the dee{)er alluxials and the 
stockworks. The possibility of workimg the latter at a 
* very low content in tin ore seems to be the n^^st im$>ort« 
ant proUem to be solved, and on it will greatly depend 
the future of the district. There is a certain small aimount 
of data to go u}X)n that indicates that there is a chance 
of handling these stock work deposits at a proBi but a 
great deeJ of systematic prospecting has yet to be done 
before sufficient proof would be forthcoming to warrant 
the erection of tbe extensive plaot that would be neces- 
sary to treat ore of very low grade successfully." 

* ''The geological structure of the field is as follows :— 
The tops and slopes of the ridges are covered by a thin 
compact capping of laterite, consisting of a mixture of 
beuxite and limonite, the former usually predominaiing. 
In places a veiy pure iron ore is found, and has been 
largely used by the Fremantle Smelting Company as flux. 
This laterite is due to the concentration at the surface, 
by capillary upward movement of water solutions, of the 
alumina and iron oxide leached out from the underlying 
crystalline rocks. Immediately faelow the laterite these 
rocks are represented by clays (leached rock), formed i?i 
ifitu, and these gradually pass into the cr>'stalline groun^l 
rock. The madn mass of the latter is granite, foliated in 
places, and outcropping in the steep sides of the numerous 
(f allies. It is typically coarse-grained and micaceous. 
Dykies of greenstone, in places (as at the Cornwall Mine) 
altered to hornblende vohist cut through the granite.. Two 
sanuples of the uncrushed rock, one (7000) from Loc. 991, 
the other (5198) from Bunbury Gully, are both bronzite- 
diabases comF:JO^ed of plagiocleise, nugite, bronzite, horn- 
blende, and ilmenite. The primary ore bodies appear tc 
be either (1), hij^hly foliated hands of granite (shear zones 
similar in structure and oricrin to the auriferous green- 
stone lodes of Kalgoorlie) impregnated with secondary 
cassiierite, topaz, tourmaline, etc. ; (2), albite pegma;tite 
veins or dylces : (3), quartz-tourmaline veins or dykes. 
Rome veins also of these types exist which are not tin- 
bearing at all. 

' 'T^e^ secondary ore deposits are of two types (1), Re- 
riduary deposits, including laterite and residuary clays 
and }>ands, representing rock d©comTX)sed tn *itu, and in 
which Angular ore occtirs in its original position. The«»e 
are of minor importance ; (2), True alluvial denosits. The 
swampy f!ats and narrower stream beds are filled with a 
very variable thicl^tiess of true alluvial material. Some- 
iime< the alluvial ore is buried to a depth of 50ft. or 60 
ft., and in niaces is of sufficient ape to have become con- 
solidated into a hard ferruginous conglomerate. M'ostly, 
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however, the alluvial i» under 20H. deep, and ie composed 
of loose sand, clay, or low level laterite gravel. It is de- 
posits of t4us nature which have yielded by far the greater 
portion of the tin output up to the present. Within the 
last two yean's, however, more attention has been paid to 
the lodes, and each month sees the addition of more m.ines 
to the list of those producing* lode ore.'* 

'J'HB FOLLOWING NOTES ARK BY MR. K. S. 

Simpson, B.E., F.C.S., Mineralogist and Vs- 

SATER to the LBPARTMBNT, MOST oP WHICH 
HAVE ALREADY APPEARED IN PRINT IN BULLE- 
TINS NOS. 6, AND 30, AND THE ANNUAL KBPOBT 
OP THIS D15PARTMBNT FOR 1899. 

PBIMABV DEPOSITS. -The most important of these 
are the pegmatites composed essentially of albite and 
quartz, with or without muscovite, garnet, tourmaline, 
topaz, orthoclase, taoitalite and cassiterite. The most im- 
portant of these deposits occurs within a belt of green- 
stone and greenstone schist. They are probably not dykes 
in the sense of being fissures filled by sheets of originally 
molten rock, but are more probably closely related to 
ordinary '*lodes," being the result of hydro thermal ac- 
tion. The tin may have been introduced into them in 
vapour or solution of tin fluoride, which has been acted 
upon in the fissures by carbonate of lime, or even felspar, 
with the production' of tin oxide and such minerals as 
topaz and tourmaline. Such deposits may be expected to 
extend to very great depths without diminishing in ore 
value, the numerous small veins found near the surface 
coalescing td a large extent as depth is reached. 

Above the water level these veins are often hig-hly 
micaceous and foliated to a considerable extent. At tl^ 
South Cornwall mine a verv micaceous and foliated lode 
composed of pale green miiscovite, quartz, topaz and 
coarse cassiterite yielded from near the surface what was 
probably the richest lodestull yet raised on the field ; see 
specimen (4660) in the Geological Museum. A large speci- 
men (7198) from a depth of 130 feet recently recei^^ from 
this mine is a compact banded lode composed maitily of 
albite with quartz, tourmialine, topaz and cassiterite. A 
still more recent sample from a depth of 150 feet con- 
tained 1.09 per cent, of tin, together with a little arseni- 
cal pyrites. The average yield of ore from this lode has 
been 0.55 per cent, of metallic tin. \ crystal of clean 
cassiterite from this lode was found to contain 76.9 per 
rent, of metallic tin, and to have a specific geavitv of 
7.16. 
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Bulk samples from the Cornwall mine of a foliated ore 
composed of albite, tounnaline, muscovite and quartz 
gave assays of 1.79, 0.55, 3.46 and 1.09 per cent. : these 
samples wese obtained from above the 150 feet level. 

A highly micaceous lod« in the Enterprise mine has 
yiekled a fair amount of tan t a lite, vma«. •nj,a. 

Sf CONDABY DEPOSITS.— The denudation of the many 
tin-bearing lodes and other primary deposits has led to a 
considera4>le concentration of ore in laterites^ residuary 
clays and sands, and in the true alluvial deposits of the 
swampy flats and water courses. In the residuary de- 
posits some of the ore is very coarse, but in most of the 
seconoary d'eposi-ts is fine, lieing usually under one-tenth 
of an inch in diameter, thotigh but little appears to be 
under one-sixtieth. 

Pure tin dioxide contains 78.6 per cent, of the metal, 
but the native ore, ** tinstone" or **cassiterite,** invari- 
ably contains more or less chemically combined oxides of 
iron, aluminium, calcium and raagnesiiuu, so that clean 
cassiterite seldom as.says over 71 per cent, of the metal. 
A coairse fragment of clean alluvial ore from North Green- 
bushes was found to assay 71.6 per cent, of tin. All bulk 
lots of alluvial concentrates are invariably of still lower 
grade, owing to the presence of other heavy minerals 
w*hich cannot be, or have not been, completely dressed 
out of them by the miners. Tnder ordinary circumstances, 
however, carefully dressed ore should not contain much 
kss than 67 per cent, of the metal being free from all 
minerals with a specific gravity under 4.5. 

The chief constituents of the secondary ores at Green- 
bushes are quartz and clay, with lesser proportions of 
iron oxide and' tourmaline. These are all of low specific 
gravity, and therefore seWom appear in apprecieuble 
amounts in the dressed ore. Accompanying the cassiterite 
arc, however, numerous heavy minerals derived from, 
the tin lodes and from the rocks enclosing them. Ranged 
in approximately relative order of frequency these min- 
erals are ilmenite, zircon, rutile, magnetite, staurolite, 
g«lhnite, tantalite, stibiotantalite, kyanite and native tin. 
According to the efficiency of the dressing plant these 
minerals are present in quantities \'«irying from traces up 
to about 40 per cent, in first grade concentrates and to 
80 per cent, in "seconds.'* 

In the accompan3ring table details are given with re- 
spect to several such concentrates so far as size of grain, 
component minerals and content in tin are concerned. 
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ILMENITE (tiltaiHLte of iron) is usually mainly respon- 
sible for the low assay value of poor concentrates. It is 
possi<ble to remove it by at least three different ways :— 
(1) By careful reconcentration by water of the first con- 
centrates » its specific gravity being considerably below 
that of cassiterite. A sample from Bonnor's claim was op 
my recomtmendation thus treated, and the grade was imr 
proved from 20 per cent, tin to 63 per cent. (2) By mag- 
netic concentration. (3) By sifting through a screen of 
about 40 meshes to the linear inch, the coarser product 
thus obtained being mainly tin ore, the finer ilnicnite. 

ZIBCQN (silicate of zirconium) is very plentiful in 
most of the low concentrates. It is usually in very sm-all 
well formed crystals, colourless or rarely violet, yellow 
or light brown. Its specific gravity is only 4.6, so that 
method (1) above sjhould separate it. Method (3) has also 
been found successful, the zircon being invariably m<uch 
finer grained than the great part of the associated 
cassiterite. 

QIARTZ and TOrRMALIXE are absent from all care- 
fully dressed ore. The latter, being black in colour, is 
sometimes retained in sa;mples under the impression it is 
tin ore, and therefore not to be allowed to go off in the 
taiHngs. Much of the -quartz is ol a peculiar smoky tinge 
and granular structure. 

KITILE (oxide of titanium) appears to be plentiful in 
some clakns east of the main ridge. It is dark brown in 
colour, sometimes very coarse, sometimes very fine 
grained. Its specific gravity being only 4.2, careful re- 
concentration should remove it. 

MAGNETITE is not very common. Reconcentration or 
magnetic treatment should separate it. 

STAUROLITE (hydrated silicate of iron and alu- 
minium) is ocr;)9ionaIly seen in the ore.. Its specific 
gravity is only 3.7, so it should not be difficult to re- 
move. In one part of the field concentrates consisting 
wholly of this mineral have been obtained ; see specimen 
(8453) in the Geological Museum. 

GAHNITE (aluminate of zinc). Small well formed 
octrahedral crystals of this mineral are to be seert in 
very many samples of ore. They vary in colour from 
pale to very dark green. Specific gravity 4.6. They are 
especially plentiful in a sample from Spring Gully (697). 



GARNET and KYANITE (silicate of alummium) occur 
in occasional fragments in the stream ore, the former 
bright red in colour, the latter colourless to blue. 

NATIVE TIN. From sample (697) from Spring Gully 
ten small non-magnetic particles were picked out. These 
particles were partly rounded and partly dattened, and 
under the microscope were se^n to be tin-white in colour 
with a roughened surface, in which were embedded grains 
of quartz, etc. They are sec tile and dissolved reacily in 
strong hydrochloric acid, yielding a solution which gave 
reactixms for tin but not for lead, zinc or iron. The par- 
ticles were undoubtedly metallic tin, which, according to 
Dana, has only been with certainty recognised in one 
other locality, viz., at Oban, in New South Wales. In 
bbth cases bush fires raging over surface exposures of tin 
ore may account for the origin of the metal. 

TANTALUM.— The two rare metals tantalum and its 
twin brother niobium, are nowhere found in the native 
state or in sulphides or other similar minerals. They 
exist always in combination with oxygen, and one or 
more other metals, the oxides having an a^id character 
and giving rise to tantalates and niobates. They invari- 
iibly occur in conjunction, replacing one ^mother isomor- 
phously to a very variable extent, the niobate of a metal 
often passfing by insensible gradations into the tantalate 
without change of form or physical characters other than 
a corresponding gradual rise in specific gravity, tantalum 
haviaig an atomic weight double that of niobium. In the 
following pages therefore whene\'er a mineral is dtescribcd 
as a tantalite it must be understood that it contains 

niobium as well as tantalum, but that the latter is pre- 
sent in preponderating amount, and vice vfryrt. 

The following are some of the heavy minerals which, in 
mode of occurrence, appearance, and physical characters, 
closely resemble tin ore, with which they are often asso- 
ciated. As the determination of these minerals requires a 
certain amount of knowledge and apparatus not usually 
available in the bush, it is advisable to forward samples 
to a qualified man to be tested. ^ 

TANTALITE.— Tantalate of iron, FeTa 0«. Part of the 
tantalum ip invariably rer»l5^ccd by nobium, and part of 
the iron by miang'anese. The variety Ufan^anotantalite 
contains more manganese than iron. Tantalic oxide, 43 
*o 86 per cent. Crystallised or massive, or in rolled 
ains. Black, opaque. Hard (6), brittle, G., 6.2 to 8,0. 
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STIBIOTANTALITE.- Tantalatc and niobate of anti- 

mouy, Sbs (Ta Nb) 2 Of. Tantalio oxide, 40 to 55 per cent, 

Crystallised or massive, or in rolled grains. Grey, yellow, 

or brown ; semi-translucent to opaque. Soft (5), brittle. 
G., 6.4 to 7.5. 

MICROLITE.-Tantalate and niobate of calcium, Cat 
(Ta Nb) s0 7 Tantalio oxide, 60 to 75 per cent. Crystal- 
lised or massive, or in rolled grains. Grey, pink, yellow, 
or brown ; transparent to opaque. Hard (5.5), brittle, 
but much tougher than other tantalum ores. G., 5.2 to 
5.7. 

TANTALITE and STIBIOTANTALITE.— These ores of 
tantalum are of sufficient interest to warrant more ex- 
tended notice. The following account of their occurrence 
at Greenbushes is taken from Bulletin No. 30 :-> 

'*The (irst discovery of tantalum ore in Australia was 
that of stibiotaatalite in stream tin ore from Greenbushes 
by Messrs. J. J. East and G. A. Goyder, of Adelaide, in 
1893. This mineral had previously been looked upon by 
the miners as either 'resin tin* or scheelite. Thds mineral 
threateoed at that time to seriously depreciate the value 
of the Greenbushes tin, owing to its causing a contamina- 
tion of the latter with antimony. 

"In 1900, at the time \\hen the a.uthor (E.S.S.) was 
erainining some of the imtimonial tin ores, with a view to 
sn^crBsting a method of treatment, trouble was again ex- 
perienced at Grecnbuphes with a, second class of concen- 
trates. Some apparently clean tin concentrates from al- 
luvial ground refused to yield up any tin, either in the 
assay pot or in the smelting furnace. Several samples of 
this mysterious ore were forwarded to the author, and 
proved to be tantaliie of the nornml iron variety. 
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**Two ores of tantalum, tantalite and stibiotantalite, 
have been worked on this field. AnalyHes of these are 
piven below :— 





A. [2026] 

80-61 


B. 


C. 
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6113 


51-95 
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2-50 
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• • • 
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FeO 


10 89 
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trace 


•39 


MnO 


3 78 


« » 


trace 


NiO 
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CaO 
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CaO 
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MgO 
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Nil 
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(CeY)s03 ... 


Nil 


• • * 
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100-48 


99-82 


99*61 


Sp. gr. 


7-74 


7-37 


6-47 


Analyst 


E. S. Simpson 


G. A. Goydor 


G. A. Goyder 



"Neither of these minerals is by any means common 
on the fields, to the soaithern half of which their occur- 
rence is limited. Of tlic two, taiitalite is !>>• far the most 
plentiful. Tafitalite has been found in hUu in Bunbiiry- 
Gully, and f^t the head of the Moiilton BrooV (Battler's 
Gully) isi a highly micaceous material (6506, 6375) 
which is probcibly the upper portion of an all»He pegma- 
tite of the usual t>7)e. In these it occurs in* comparativoly 
coarse and very fine pieces, devoid of all crystal faces, 
but exhibiting «n ill-defined cleavage. Cliiefly, however, 
it is linown as waterworn pieces from the size of fine shot 
up to 131t)s. in weight (1927) a'^sociated with' tin ore in 
the alluvial deposits of Bunbury atid Floj'd's Gullies. 

'•Associated with the stream tantalite, but in much 
smaller and less frequent pieces, is the uniqfue mineral 
stU^liotantalirte. It is f<yund at times forming thin veins in 
tantalite, of which it appears to be an alteration product 
due to the passa^ of antianondal solutions through cracks 
in the uar»nt mineral. Tt occurs also in waterworn frag- 
ments from the size of a pin's head up to about two 
inches in diameter. Most of these consist of pure yellow 
or greyish stibiotantalite, but some ron.sisi of an ill- 
defined black core of tantalite jJiirrounded b>' the palp 
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coloured antimony mineral It always exhibits more or 
less definite traces of cr\'^tAiline structure, one cleava^ 
bein^ usually very distinct. 

"The recorded output of tantahun ore is very small, 
viz., 2.46 tout up to the end of 1906. This, howe\'er, is 
probably very far short of the true total of ore raised, 
many comparatively small parcels oi ore never having 
been reported to the Statist. 

ENTERPKISE, M.L. 369 (14*:, acres).— This lease is situ- 
ated at the head of Bunbury (JuUy, extending across the 
main road to Bridgetown. Mr. Campbell, in December 
1905, described this mine in the following terms* :— 

**An oi^ncut abo*-it 12ft. deep has been made on the 
west side of the road : the upper seven feet shows a wash 
of tin and tantalite (6507, 6508, 6509) ; below this is 
kaolinised gneiss, containing a micaceous lode iormation 
(crushed pegmatite E.S.S.) 18 inchps wide (6506), slight- 
ly greenish in tint, but in places slightly ferruginous, car- 
rying particles of tantalite cni tounnalino from coarse 
dust to chunks one in?h in diamoter. A drive has been 
put in on the lode 30ft. The lode is seen for 18ft., when 
it tapers out, but the micaceous formation continues and 
appears to be making again at the end of the drive. The 
striVe of the lode is o23 degrees, and the underlay 22 de- 
grees to the soiith-west. A shaft about seven feet deep 
has been commenced a few yards farther south to reach 
this lode further on the underlay. A pot-hole, one and n 
half chains north-west of the last spot shows a somewhat 
similar wash (6508).** 

Some large pebbles of alluvial tantalite (6507) from 
this mine are wholly or partially covered with a smooth, 
hard, and firmly adherent coating of ferruginous bauxite, 
as much as three or four millimetres thick in plad'es. 
This peculiarity is shared bv the tin ore in other parts of 
the field. A fair amount of stibiotantalite has been ob- 
tained from this mine (7199). 



Mr. (*ampbell further states :- 



«* 



"A little tantalite is said to have lieen found in wash 
with tin on the next lease to the north, M.I.. 370, Wills, 
held by Alfrea Seabrook, and a claim, Xo. 755, the Dill- 
McKay, held by Messrs. Hille & 0*FarreU, adjoining the! 
east side of M.L. 369 : and also in M.L. 379, Galteo-more, 
held by Messrs. Marsh and Gait : this is one mile south- 
we«tr»rly from the OreenrSu.-hes Well Keservp 1381 ; it ad- 
joins part of the south ?ide of M.L. 313, Battlers' HV>pe. 
A lode said to carr>' tantalite as well as tin has been 
opened up on this lease. It is a kaolinised pegmatite 
(6375)." 

• Woteni Antimlbu Report of Um Depftrtment of Ifina for th« Tear I90ft. 
Perth : By AntJioritj, 1906. •«Loo. cit. 
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GEOLOGY, 

In studying the geological characters of this tract of 
country one is handicapped, as in all the South Western 
portions of this State, by the ubiquitous laterite cap- 
pin^gs, which not only cover all the elevations, thus mask- 
ing from observation the character of the rocks, but also 
overlay the deep leads and often even the alluvium of 
the 'gullies. It follows as a natural consequence that 
until this crust has been penetrated the actual character 
of the underl)dng rocks can only be surmised, and there- 
fore no definite boundaries can be laid down. It is true 
that near the base of the hillsides and frin^ng the allu- 
vium of some of thd deeper gullies, and sometimes even in 
their beds, outcrops of gneissic granite with diorite dykes 
tire exposed, which lead to the conclusion that the whole 
of this belt of country was composed of rocks of the 
acidic type, intersected by stanniferous greisen, but this 
has not proved to be the case, since wherever sinking has 
been undertaken upon the tin-l>earing belt, the country 
rock has proved to be of a basic character. 

This fact is supported by the composition of the super- 
incumrbent laterites which, from their richness in iron 
aion^r this central belt, clearly indicate their bcisic origin. 

CRYSTALLINE SERIES.— The oldest rocks exposed in 
this district, to which no age can be assigned, belong to 
this group ; they consist for the most part of gneissic 
grajnites intersected by bronzite-diabase and pegmatite 
veins j later developments, however, have proved t»he exist- 
ence of a belt of basic rocks beneath the laterites follow- 
ing the main tin-bearinjg zone of the field. 

GNEISSES.—These rocks comprise by far the lai^;est 
area, so fax as oan be observed, since •they are seen out- 
cropping along, the gully sides or in their beds from the 
edge of the stanniferous belt to the boundaries of the 
field. 

They are in places intersected by diabase dykes, peg- 
matite veins and quartz reefs often heavily charged with 
tounnaline, and apparently constitute the oldest portion 
of the crystalline series upon this field, but whether they 
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are of sedimentary or igneous origin it is impossible to 
state. 

These gneisses in places merge into dark-coloured mica 
schists, in which the mica is usually biotite, which gives 
the rock a black appearance, whilst the tourmaline quartz 
reefs pass into schorl rock. 

Tin in small qiiantities has been worked in this gneis- 
sic zone in the vicinity of pegmatite dykes, or at points 
where it has been transported by the stream action, 
otherwise they do not appear to be metalliferous. 

GREENSTONES,.— Beneath the laterite which covers the 
central ridges of this field, striking in a north-westerly 
direction, a series of basic rocks are met with in sinking. 
These for the most part, so far as exposed, consist of 
highly weathered hornblende rocks and mica schists, 
which, in the section exhibited in Mr. Elias's tunnel, ap- 
pear to be traversed alonjr their foliation by a series of 
diab^tsic dykes, these dy' es are sometimes massive bron- 
zite-diabase extending upwards into soft altered country, 
but at others thev are re resented bv a series of solid 
massive bouMers, whilst, in a further sta;ge of decomposi- 
tion they appear as a chain of rounded and much weath- 
ered boulders. 

It is impossible to determine at the present what class 
of rock these weathered basic rocks represent, but it is 
possible that they are diabasic, the foliation, weathering 
and disintegration being due to shearin«g and the subse- 
«.|uent passage of meteoric water with accompanying hy- 
dration. 

At other points of this belt hig-hly micaceous horn- 
blende schists are also encountered, but these usually 
occur in the proximity of dykes. 

DYKES.— Included within the limits of this greenstone 
area are belts of highly foliated granite, which are often 
of very considerable breadth ; they have not up to the pre- 
sent been penetrated beneath the zone of hydration, and 
in consequence they usually consist of kaolin with quartz 
and a little mica with, in places, bands containing large 
qiiantities of tourmaline and small quantities of cassi- 
terite, the whole being intersected or traversed by small 
stanniferous pegmatite veins. 

These pegmatite dykes which constitute the tin matrix, 
like the foliated jrranites, have not a« yet been sunk upon 
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into the unaltered rock, and, as a consequence, only 
weathered minerals can be examined, but, since they are 
the only members of this series which have so far proved 
to be of economic \^lue, very considerable interest ait- 
taches to them. 

They evidently represent the most recent of the cry- 
stalline series, for althou^* they appear in places to^ have 
been cut through by the disbase dykes, it will probably 
be found upon more careful investig^ition that their fis- 
sures have only been suddenly deflected upon encounter- 
ing these bar9 of hard massive rock. 

Generally speaking, they consist of albite (felspar), 
muscovite or lepidblite (mica) and quartz, but the pro- 
portions in which these mineral constituents vary is so 
considerable that the veins in places may consist almost 
entirely of felspar or in others of q^iartz, whilst at others 
largely of mica or two or more o! them in any propor- 
tion with such associated minerals as tourmaline, topaz, 
arsenical pyrites, cassiterite, stibio- and ferro-tantalite, 
zircon, ilmenite and gold. 

Of these only the toiurmftliine plays any important part 
as a rock-forming mineral, and it is sometimes by far the 
most conspicuous mineral in the vein, whilst at other 
times it may only appear as fine needle-like crystals or 
grain, sometimes being entirely absent. 

The pegimatites of this field illustrate most clearly 
metosomatic action, and with a little trouble a complete 
series of rocks could be collected illustrative of the gra- 
dual transition from a pegmatite, composed mostly of al- 
bite, through the greisen into a pure quartz specimen, 
which, when examined microscopically, still exhibits the 
granite structure, whilst tourmaline and cassiteri'te are 
the only associatied minerals which have so far been found 
to exist throughout the entire series. 

LODES.— Under this head are classed the pegmatite, 
greisen flind quartz veins which carry cassiterite in appre- 
ciable quantities, they are met with along a greenstone 
belt which follows a course a little west of north, start- 
ing fromi a point about one mile from the south-east cor- 
ner of this field, and extending northward for a distance 
of four miles, or, roughly speaking, to the north side of 
Ihtoipling OuUy, with an average width of abotit two 
miles if a few minor outlying patches in the granite area 
^re not included. 
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They may be dUvided into three groups, viz., the Foli- 
ated Granites, the Peguiratites and the Quartz Veins ; the 
first two of these being distinct, whilst the last mentioned 
sre in all probability only metosomatic alterations oi the 
pegmatite dykes. 

The foliated granites are of the least importance from 
a lode-mdning point of view, but at the same time they 
have played an important part in the enrichment of the 
alluvium, owing to the fact that the denudatibn of these 
large low grade bodies after long periods of stream con- 
centration have yiekied' rich deposits of fine grained tin 
ore, besides which these bodies are also often intersected 
by small veins of pegmatite rich in tin, or networks of 
these (stockworks), portions of which in the zone of 
weathering have been worked on alluvial p^round near 
North Oreenbushes. 

The pegmatite dykes are roughly of three types, 1st, 
those which are largely composed of white felspar ; 2nd, 
those of a red colour (ferruginous) and heavily charged 
with tourmaline ; and 3rd, those of a highly micaceous 
character. The first of these are well illustrated in the 
South Cornwall, where a large dyke has been worked in 
the soft ground for a considerable length. The second 
class are more common at the Bunbury end, carrying tin 
in large crystals, the red colour being in all probability 
due to the decomposition of arsenical pyrites which has 
caused chemical reaction to take place upon the tourma- 
line, which, although occurring in large crystals, is usual- 
ly soft antl friable, whilst the cassiterite crystals are 
usually dull and etched ui>on thin surfaces. 

At the surface these veins are very erratic in their 
behaviour, it being impossible to trace them individually 
for any length horizontally, but since they follow well- 
defined belts of considerable extent, it is probable that 
ihey are offshoots from a main body which exists at a 
depth. 

The mica lodes (greisen) are particularly well deve- 
loped in the Cornwall mine, upon which property one out 
of a series of three or four dykes has been worked for a 
length of several chains. 

The i|Uartz or quartz tourmaline veins (altered pegm^a- 
tite) sometimes contain crystals of mica and cassiterite^ 
One of these has been met with at South Greenbushes not 
far from the State Battery, and another to the westwar 
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of Hester^s jtrougiis^ but nowhere, so far, have they been 
proved to be of snflicient value to be worked profita^bly. 

Besides these definite veins, large tracts of sandy 
\ country of considerable depth, carrying tin and tourma- 

line in the form of minute grains throughout, are met 
« with in one or two localities in close proximity to a net- 

work of qjuartz veins, which appear to represent altered 
tin-bearing pegmatites (stock works). 

Although differing so greatly in appearance there is 
little doubt but that alj of these dvkes have a common 
origin, whether it be duo to igneous intrusions into super- 
heated rock, or to deep-seated hydrothermal action, is oi 
little consequence from an economic point of view, since 
whichever theory is ado,. ted, their source being deep- 
seated, it is probable that the sm-all and more numerous 
openings at the surface will unite at a depth into main 
fissures of greater size. There is no g^ood reason to fear 
a decrease in \'ailue, since not only were these fissures un- 
, dou'btedly filled from below, but, o^'ing to the insolubility 

« of cassiterite no leached or zones of secondary enrichment 

\ need be expected in the upper levels similar to those ra«t 

' with in lodes carrying ores ol other metals, therefore 

I everything points to a continuance of the average values 

downwards, with possibly an increasing size of the ore 
body if the smaller veins unite. 

LATERITES.-This formation, as will be seen from the 
map, covers a very considerable area upon this field, not 
only hiding from viiew the geological features of the coun- 
try, but protecting in a large measure the stanniferous 
deposits from thie denuding action of the streams. 

They are distinctly the result of rock weathering in 
gUu since not only may the character of the latter be 
determined by their composition, but the caps of lodes 
traced by the tourmaline and tin which still remains un- 
altered. Although the formation of laterites is supposed 
to be due to the we»thering of rocks under a tropical 
and arid climate, we find in this State that they attain 
their maxibium dtevelopinent in the South-VVest, which does 
not fulfil these conditions, neither are there any indica- 
tions of it having been so during recent times, added to 
which the hilly character of the surface may be consid- 
ered to constitute conditions utterly unfavourable to de- 
posits of this class ; the natural conclusion is, therefore, 
that the cHmate has changed materially since the beds 
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were formed, which assuni:ptioii is supported' by the evi- 
dence afforded by the deep leads, which will be dealt with 
later on. 

One very remarkable feature with regard to these de- 
posits upon this field is their occurrence, not only as the 
resuH of the alteration of the Crystalline Series, but also 
of the older and sometimes apparently the more modern 
alluvium^, whilst it is not unusual to find beds of this 
material with alluvium both above and below them, thus 
clearly indicating periodic and zonal changes in the cli- 
matic conditions. 

The laterite deposits *ire of economic value, other 
than road-making, for not only have they yielded large 
quantities of tin oxide in the proxisnity of lodes or stock- 
works, but at one point a quarry has been opened and 
worked for ironstone flux for the Fremantle Smeltin^g 
Works, 7,481 tons having been raised, valued at £4,629. 

These deposits vary in composition from solid and 
pure limonites to aluminous rocks almost destitute of 
iron ; they are often of very considerable thickness, giving 
great trouble to the miners, since they are sa tough that 
explosi cs have but little effect upon them, as a conse- 
cfuence they have to be penetrated by picks, hammers, 
and gads. In their detrital form these laterites form 
what are usually known as ironstone gravel, these con- 
sist of nodular clay ironstones of concretionary appear- 
ance, either intermixed with sand or earthy matter, the 
latter being most common upon the greenstone area and 
the former upon, the granites, lliey 'have been extensively 
worked in places for tin, being treated as alluvial de- 
posits, and the tin separated for the most part by 
ground sluicing upon a fairly large scale on account of 
their generally low value. This class of stanniferous 
gravels is directly derived from the disintegrati!on of 
lateritic deposits resulting from the alteration of tin^bear- 
ing lodes and stockworks in »ttn. 

The onl>'^ other economic purpose to which these 
gravels are applied is road makhig, in which those of the 
more clayey nature are preferable, owing to their better 
htndingf character. 

liiere are also certain sandy deposits upon this field, 
which, although not strictly speaking laterites, still re- 
present the weatherii«5 *•' «'/" of rocks destitute of both 
iron and alumina, therefore- although formed under pre- 
cisely the same conditions, they lack cementi^tion, '' 



btoding material existed in them which could 
to the surface by capillary action. 

deposits are of certain economic importance, 
often contain fine grains of tin in small quan- 
lUgh the entire mass. Work nas started upon 
them upon an extensive scale just at the time 
•alue of tin ore tell, alter which they couW not 
upon as payable, and in consequence «-ork was 
;d, but it will doiMless he resumed at some 
E wh«i the price improves. 

land deposits are often of considerable thick- 
Lsuallv contain a lari;e volume of water, the 
h is very fine atid uniform in grade, often car- 
11 quantity of fine grains of tourmaline as well 
ite throughout the entire mass. 

/id«ntly result from the weathering in $iiu of 
stanniferous granites or stocliworks, since no 
ion has taken place, the tin being in as large 
at the surface as below. In the vicinity of 
sits, where the surface is not entirely covered 
te, large i^iiantities of small i|uart£ fragiments 
mes met with, these are of that brecciated 
which may be ta'^en to inditate (heir pegma- 
. the only contained mineral apparent being a 
laline. 

e fragments arc visually sub-angular or flakey 
ST, they in all probability result from the dis- 
: of a nettrork of veins of small tnte. and repre- 
termodiate stage of decomposition between the 
and the sand deposits. 

liM.— These deposits are responsible for by, far 
r proportion ol the tin that has so far been 
bis field, and miay be di^'ided into two main 
; first of wihich, or most ancient, being the old 
es or deep leads, whilst the second ai'c repre- 
the existing water .channels. These latter must 
most part of considera.ble antiquity, since the 
gravels are not usually met with at the sur- 
e at a depth of from 10 to 40 feet beneath the 
warn bottom. 

p leads represent the old drainage channels of 
.4iil8t the character of the deposits contained 
icate very different meteoric conditions to 
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those prevailing at the present, since large deposits of 
shingle and boulders of considerable si/.e have been trans- 
ported by the stream for considerable distances. There 
IS nothing to indicate any very material difference in the 
main points of the surface configuration, i.e., it would 
appear that the presemt highest point of the field was also 
the highest during the period that these creeks flowed, 
but the course they followed, although radiating from/ it 
and v€irying considerably from those of the existing 
watercourses, are apparently draining in the same direc- 
tion towards the Blackwood River. It is quite possible, 
however, that the entire tract of country was much more 
elevated than at present and probal)ly snow-capped dur- 
ing a portion of the year, which would cause heavy 
freshets after a thaw, thus accounting for the scour which 
has carried shingle and V.oulders for considerable dis- 
tances. The exact course of these old stream»s is not 
•juite clear, although a considerable time has been occu- 
pied in tracing them ; tius is due to two causes, the first 
being that usually met with in similar cases, viz., recent 
denudation due to more modem streams liaving either 
intersected the older ones or obliterated all traces of 
them, often for considerath/le distances ; and the second, 
and that which gives the jjrreater trouble, heing the 
laterites which conceal considerable areas of these leads, 
thus necessitating a most careful inspection around the 
base of the entire sheet of capping in order to determine 
where the lead again emerges. This work would be abso- 
lutely impossible without an accurate topographical sur- 
vey. 

The description of these leads will be taken in the same 
order as the gullies to be mentioned later on, i.e., start- 
ing from the north with what will be described as the 
NORTHERN LEAD, which appears to take its rise 
t as t ward of the town at a point a little above 
the head of the New Zealand Gully, and travels 
in a north-westerly direction along the present 
course of that gully to Dufnpling Gully, from which 
point it runs in a westerly direction upon the 
south side of the present watercourse, crossing the main 
road a little south of the Government Battery. After 
crossing the road' it appears to take a sharp turn to the 
southward, passing beneath the Recreation Ground, 
thence south-westerly through Locations 290 and 289 and 
then south to Spring Gully, which it crosses travelling in 
a south-easterly direction upon the western side of ST 
Hark Swamp to the head of Battler's Gully (Mov 
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Creek), at which point it junctioos with the Southern 
lead. 

The NOllTHERN LEAD has one main tributary, 
which may be called the C'ENTHAL LEAD, which 
takes its rise at the north end of the town upon 
a spur on the south side of Dumpling Gully, cross- 
ing the main road just outside the town btoun- 
dary, and running in a southerly direction to 
head of Spring Gully, which it crosses and follows its 
western bank, then turns sharply to the southward, cross- 
ing tic gully and the road, passing beneath a later ite 
spur into Paner Bark Swamp, and so on to its junction 
with the Northern r.«ead. 

The EASTERN LEAD in all probability rises somewhere 
about the head of Scandinavian Gully (which falls from 
the eastern side of the town hill), from this x>oint it 
passed in *a southerly direction, crossing Floyd's Gully, 
and so on upon the eastern side of the hills to the head 
of Kelly's Flat, from which point its course trends to the 
south-westward, crossing the Bunbury Gully and junctions 
with the Greenbushes Lead at the Bunbury Hole. 

The GREENBUSHES LEAD takes its rise at the head of 
Floyd's Gully, and flows in a southerly direction along 
the western side of the Bunbury GuUj and, as before 
stated, unites with the Eastern Lead in the old Bun^ 
bury lease, from which point the channel sweeps first 
north-westerly through Elliott's old claim, then westerly 
to Cowan's Brook at a point called the Three C/s, where 
it is joined by the Southern Lead. 

The SOUTHERN LEAD appears to have two 
branches, one of which flows in a northerly direc- 
tion from the southern boundary of the tin field, 
and the other which flows in a westerly direction 
from the Bunbury Gully along the course now fol- 
lowed by the Westralia Gully past Hester's Troughs, 
westward of which the two branches junction be- 
neath an extensi^t flat, from which they appear to flow- 
in a nortb-westerly direction beneath Poverty Plat, to the 
Three C.*s, when they join the Greenbushes- Eastern 
Lead, from which point the combined streams cissumc ct 
northerly course to the head of Battler's Gully, where 
they unite in the deep ground beneath the laterite ridges 
with the Northem and Tentral Leads. 



From this paint the main channel apparently follows 
a south-westerly course u] on the northern side of Moul- 
ton*s Brook (Battler's Gnlly) to its junction with Cowan's 
Brook, which it first crosses on the south bank, and. then 
turns back into the main channel, from which point it 
appears to have been completely swept away by the pre- 
sent creek for a distance of about half a mile, where it 
a^ain appears upon the southern bank, which it follows 
to the junction of this giilly with' Norilup Brook. 

It then passes throu^^h the hill point at their junction 
and suddenly turns north, following up the course of this 
Brook upon the western side to its junction with the West 
Brook, up which it turns to the westward and passes out 
of the field beneath a laterite rid^e, to reappear again in 
the valley upon the other side, eventually discharging it- 
self into the Blackwood valley. 

These leads are not stanniferous through their whole 
length, the tin being entirely confined to 'those sections 
in which these old watercourses have traversed tin-bear- 
ing granite, it therefore follows that the (iKEENBUSHES 
LEAD, which follows the striVe of a series of rich stanni- 
ferous pegmatites carries persistently good values for a 
considerable distance, whilst other leads which cross the 
.strike of these rocks, althoug^h extremely rich in patches, 
contaiin sections of practically barren ground. 

The gutters of the NORTHERN, CENTRAL and 
EASTERN LEADS are not as a rule very deep be- 
low the surface, whilst, owing to the fact that 
they are comparatively free from water, their ex- 
tent and value is practically known, the only sec- 
tions not thoroughly prospected are situated, 1st, 
at the crossing of Dumpling Gully by the main road 
and the Becreation Grourd upon its western side, and, 
9nd, at Paper Bark Swamp upon the southern side of 
Spring Gully. The first of these is due to the combined 
facts that a large quantity of water is met with at a 
sihallow depth, that a large number of residential areas 
have been held since the early days of the field, and that 
the sports reserve! cannot be touched, whilst the second is 
solely due to the water di*^culty. Of these the Dumnling 
Gnlly Road Crossing and the Recreation Reserve sections 
may Posrfbly be rich, as they are situated at the north 
t-nd of the main stanniferous belt, whilst that of Paper 
Bark Swamip affords greater promise as a larpe low grade 
deposit, bnt may be rich if it is found that the stanni- 
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ferous granites which enriched 'Spring Gully extendi, in that 
direction. It is known, however, in places to carry tin 
m small quantities throughout the sand from the grass 
roots down to the water level. 

The richest portions of the NOKTHERN LEAD 
are situated first at the upper part ol Dumpling 
Gully, now bdbg jdredged by Mr. A. E. Morgans ; 
this ground has been worked continuously from the 
early days of tha field, during which period it 
ha« been turned over several times, but since the 
work was carried out without system the dredge 
is still able to show a good return. This portion of the 
lead was always considered to be recent alluvium, as it 
followed the same course approoqimately as the existing 
stream, but since the two deposits are separated by a 
thick layer of solid laterite this does not appear to be 
the case. 

Another rich patch occurs in Locations 289 and 290 » 
whilst upon the north bank of Spring Gully a very rich 
patch of shallow ground has been worked, which repre- 
sents all tnat remains of the lead at this point, the bal- 
ance having been removed by the more modern stream 
which has here crossed it, cutting away the older and 
enriching itself from this secondary source. 

The CENTRAL LEAD was particularly rich at the point 
where it crossed the main road and again in the shallow 
ground upon the northern side of Spring Gully. 

The EASTERN LEAD is very intermittent in 
values, but the GREENBUSHES * LEAD, upon the 
other hand, is very constant and well defined for 
a length of about one mile. At the junction of 
these two leads upon what was the old Bunbury 
lease, where Stint on made Ins first discovery erf 
tin upon this field, is a large open cut about 16 feet in 
depth, from which a large body of rich free dirt was 
raised, but, owing to the large volume of water encoun- 
tered beneath this, no prospecting has been done recently^ 
a small shaft has been sunk and a hole bored down for a 
further distance of 6 feet, when a large volume of water 
was cut, which at the time of examdnation was, still over- 
ilowing. Th|is clearly indicates that the leiad had not b<sen 
bottomed at this point, and since the upper sands proved 
to be so rich and' this area is situated in the very heart 
of the stanniferous belt, it is probable that a phenomen- 
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ally rich deposit will be met with when this gutter is 
bottomed. 

Very rich deep ground extended westward from this 
point, but, although large boulders were m«t with in the 
wash, it still remains to be proved whether or not this 
is a true bottom. 

ft 

The SOUTHERN LEAD has so far only been slightly 
prospected, owing to the sandy nature of the ground and 
the \slT^ volume of water met with, which causes the sand 
to run in aa fast as the water is lou'ered. It also appear^ 
to be doubtfal whether it is a true bottom from which 
the wash is being raised upon Poverty Flat ; this could 
easily be tested by sinking, and since the present bottom 
carried tin, if a deeper run exists it may prove to be very 
rich. 

At the Three C.'s upon Cowan's Brook the boulder 
wash sinular to that met with in the Westralia Oullj)^ oc- 
curs, this also would point to a deeper run below the 
workings of Poverty Plat. 

From the Three C'.'s the lead passes under the sandy 
flat to the northward and under a laterite ridj^e, where it 
was cut at a depth of 96 feet 3 inches in two shafts, the 
surface level of which is 70 feet above the bottom of the 
gutter at the Three C/s, thus allowing for a fall in a 
northerly direction between the two points of 25 feet. 

From this point in a westerly direction the lead is of 
little interest from an economic point of view, but it is 
interesting to note that its final discharge was only dis- 
covered through a shaft being simk|in West Brook, which 
encountered a heavy wash and so large a volume of water 
at a depth of 60 feet that it had to be abandoned, thus 
proving conclusively the existence of a main stream bed 
beneath' this now blind g^tlly. 

THE ALU VIl'M OF EXISTING GULLIES.-As men- 
tioned above tin in payable quantities is rarely found 
in riiallow alluvium of the recent w ater channels, b ut more 
generally in older gutters lying upon the bed rock at 
depths varying- irotn 10 feet to as much as 40 feet beneath 
them, owing, however, to the fact that these follow the 
Same drainage valleys they can only be classed as recent 
deposits. 
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The general character of these deposits at the head^ 
of the gullies are alluvial flats, with a gradual fall tra- 
versed by a more or less defined creek bed ; lower down 
their courses, however, where the streams flow in deeper 
valleys, alluvial deposits are almost totally wanting, the 
stream bed often consisting of a series of rocky bars over 
which, during the rainy season, the water falls in a series 
of miniature cascades. 

These streams, although they all appar^itly takje their 
rise from the sanue central point as the deep leads, and 
discharge themselves eventually into the Blackwood Val- 
ley, follow a more circuitous route, and must therefore be 
divided into two series, the first, or northern, group 
being tributary of the Norilup Brook, which passes out of 
the field at the south-west comer, and the second those 
which feed Hester's Br6ok, which flows out at the south- 
eastern comer of the field. The first of these, which flows 
into Norlup Brook, are Boronia, New Zealand, Dumpling, 
Grbney's and Spring Gullies, Cowan's and Moulton's 
Brooks (Battler's Gully), whilst into Hester's Brook flow 
Salt Water Gully, with its branches Scandinavian Gully, 
Floyd's Gully and Kelfy's Flat, also the Bunbury Gully, 
with its branch the Westralia (rully. There are alsoi a 
number of gullies which rise upon the north and north- 
eastern side of the Railway line, but since these are not 
stanniferous a description of them will be omdtted. 

Boronia Gully is the most northerly branch of Norilup 
Brook, and drains all the northern portion of the field 
south of the Main Road, but, with the exception of one 
sandy patch at the junction of two of its branches, it has 
not proved so far to be tin-bearing. 

BORONIA, M.L. 361 ^20 a€res).-This lease is situated 
at a considerable distance from any other mine, except 
Claim 727 which adjoins it. It lies a<bout 1% miles north- 
west of Loc. 289. Its output has been :— 

- To end of 1905 ... 5.06 tons ... £406 

1906 ... 6.37 „ ... 638 
1907 ... 6.45 614 



Total .. 16.87 tons £1,558 
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DUMPLING GULLY AND ITS TRIBUTARIES. 

DumpHng Gully, with which may be included its main 
tributary, New Zealand Gully, rises at a point to the 
north-eastward of the town at an elevation of 980 feet 
aibove the sea level, and after a westerlv course of about 
a couple of miles it trends gradually to the southward, 
when it is joined by Springs GuUy and its tributaries, 
alter which the watercourse is then known as Xorilup 
Brook. 

At its head Dudnpling Gully spreads out into sandy 
flats or swamps of considerable extent, and receives 
several tributaries from the north. After crossing the 
main road these flow over crystalline rocks in a narrow 
valley, the sides <rf which are formed by the extensive de- 
posit of ferruginous eonglomerate. 

* * 'About three chains west od the Railway Station 
are a series of tin worKings on the eastern face ol a gentle 
slope, which dips gradually in the direction of Dumpling 
Gully. The section shows about two or three ieet of con- 
glomerate yttissing alnoost insensibly mto sand, which in 
its turn, gradually gives place to granite. The granite 
^and yielded good prospects of very angular tin (1281), 
which must have had a local origin. 

'''About) three chains to ihe south oi this is a vertical 
f^iaft, 15 feet in depth, showing the followingi section : — 
Conglomerate five feet, passing insensibly into sand 
(wash ?) of five feet in thickness, succeeded by a clay, into 
which the sand gradually passes, without any well-defined 
line of demarcation. A fair prospect of somewhat angular 
tin was obtained from the sand (wash ?). 

"On what was originally M.L. 82/519 two vertical 
shaits, 10 feet in depth, expose about five ieet of conglo- 
merate, which pauses graduallv into n coarse micaceous 
rock which carries ^harp angular tin. 

'-'About ten chains due south of the last-named locality 
three vertical shafts of unlvtiown depth bottomedfi on ce- 
ment, beneath which was cif^ht feet of sand (decomposed 
granite) carrying* very ragged tin." 

At the head of the New Zealand Gully is the old Olym- 
pia, M.L. 48, which was worked in the years 1899 and 1900 
when it yielded 1.20 tons of black tin valued at £101. It 
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had been worked previously, but since no official record 
of production was kept until 1899 it is impossible to esti- 
mate what this area yielded, whilst since 1900 it has been 
held as claims of which no notice can he taken here on 
account of the la1x>ur involved. 

I-ower down the gully is the lease which gives its name 
to it, this has since been held under various registered 
names. Output :— 

1899 New Zealand, M.L. 17 ... .SO tons cm 

1901 Caledonia Co., M.L. 156 J.^r, „ 127 

1902 Do. do 10.00 ,, 558 

1903 (Ivy) Lady Esther Leases 

M.L. (330) 331 7.00 „ .').32 

1905 Do. do. ... 3.(H1 ,, 212 

(Returns now included in the Greenbushes Development 
Comipaay, Ltd.) 

Thei ibllowing leases are situated in Dumpling Gully :— 

HORAN'S M.L. 35 (.12 acres) and M.L. 169 (20 acres), 
HORAN'S No. 1* NORTH (15 acres). -These are now 
held by the Greenbushes Development Company, together 
with a large number of other leases. 'I hey were previous- 
ly owned by the Westralian S tanneries, and still earlieil 
u-ere independefntly held. Previous to 1905, M.L. 35 pro- 
duced 188.35 tons of dressed ore, vahie<l at €11,605. 

W.A. Mt. lUSCHOKF M.L. 218 (20 acres) -This lies im- 
mediately south of the North Greenbushes township. S|>c- 
cimens of ore (688, 689) from this lease consist of a hard 
ferruginous conglomerate carrying a considerable amount 
of fine and coarse sub-angular tinstone. A third specimen 
(690) appears to be a much weathered granitic rock car- 
r^'-tng a little coarse angular tin ore. 

Previous to 1906 this leaFe yielded 5.38 tons of black 
tin, valued at £342. Since that date it has been held by 
the Westralian Stanneries and the Greenbushes Develop- 
ment Company, and the returns lumped with those from 
other leases. (See below. ^ 

GLASGOW M.L. 375 (20 acres), lies a little north of 
Greenbushes township, and covers part of the ground held 
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previously as M.L.'s 75 and 112. A lode said to be 5ft. 
widie has been sunk on to a little depth. Of two speci- 
mens of lode stuff presented by harden Geary to the Mu- 
seum in 1905, one (6517) from: near the surface, is a peg- 
matite composed mainly of albite with tourmaline, quartz, 
miiscovite, garnet, and a considera*ble percentage of tin 
ore ; the other (6518) from a depth of 30 feet is a quartz- 
tourmaline rock with but little tin. Some very angular 
ore (2019) collected in 1900 assajred 66.3 per cent, metal- 
lic tin. This lease has been reported to yield up to the 
end of Octaber, 1906, when it became part of the Green- 
bushes Development Company's i)roperty, 1.54 totis of tin- 
stone, valued at £150. Of this, 1.39 tons were obtained 
from 206 tons of lode stuff. 

THE GREEXBUSHES DEVELOPMENT CO., LTD.-This 
company has now secured a large area in this 
locality, which includes most of the previously mentioned 
and several others. 

It is being worked by a hydraulic dredge, the whole 
surface down to the bed rock being washed down by 
means of water played upon it from a nozzle, whilst the 
material thus disintegrated is elevated to the sluice boxes 
which are placed upon the top of the dredge, by means of 
suction exercised by centrifugal pumps ; the hopperings 
and cement masses being carted to the battery, where 
they are crushed in Krupp Ball mills, the tin being saved 
upon concentrating tables. 

The main valley consists of a large alluvial flat, Uut a 
few feet beneath the surface a solid bed of ferruginous 
cement (laterite) is encountered, which rests directly upon 
a kaolin wash somje 3 or i feet in thickness. 

Some of the richest portions of this wash were worked 
in the earliest days of the field by means of opencuts, the 
water being drained from the excavation by long deep 
channels, whilst the soil and cement were stripped and the 
wash filled into drays and carted to puddle rs. Later on, 
when the larg« leases were abandoned, it was taken up 
as a number of small holdings, when the wash was mostly 
mined, but, owing to the creepy nature of the bottom, 
this was not only unsatisfactorv' but dangerous. 

More recently the majority of these leases were se- 
cured by the W.A. Stanneries Ltd., an English compan*- 
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who continued work upon the primitive lines adopted 
generally upon this field, but in spite of this they won a 
considerable quantity of ore. It then passed into the 
hands of the present company, \^ho ec^uipped it with a 
Pontoon dredge, a Krupp mill and tables, whilst a water 
supply was obtained by piimpinc^ from the Blackwood 
River, some five miles distant. 

It is quirt:e impossible to estimate the qaiantity of tin 
won from this guUy, but it may be qidte safely assumied 
that it exceeded 1,200 tons which at £70 per ton would be 
worth about £84,000. 

This area, although continuously worked ever since tJie 
discovery ol the field, is by no means exhausted, owing 
to the fact that during the time .it was held under small 
holdings the value of tin was so low that only the very 
richest portions of the wash paid to work by the primi- 
ti\e methods employed ; added to this so much was lost 
on account of the treacherous nature of the ground. 

The present method of hydraulic sluicing by the face 
makes a clean sweep of everything, the profits being 
made out of tnose rich patches either missed or lost by 
the original holders, whilst the lower value ground pre- 
viously unworked is also payable when treated upon this 
large scale. 

The tin in the deposit worked upon this area appears 
to have originatcJ from the disintegration and denuda- 
tion of stockworks, portions of which have been worked 
at a point near the Railway Station. These, owing to 
their higihly weathered character, were supposed to be al- 
luvial deposits, b'ut a careful examiniation reveals the 
fact that within the kaolin mass small veins or strings of 
quartz fra^ients can be traced intersecting^ it im a more 
or less vertical direction. 

In this class of formtation the tin occurs in a highly 
crystalline form of a brilliant black, amongst which some 
most perfect octahedrons ha^-e been met with, whilst the 
tin from the true wash, although coarse and similar in 
character, is water worn. 

As before stated, it is impossible to com<pute the total 
quantity of tin raised from this area prior to the year 
1R99, when the statistical register wa-s first started of the 
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production of the baser mctals, whilst since that date 
only the prodiictdon . of the leases can be readily obtained, 
but even this demonstrates conclusively the richness of 
this tract of country. 

Production of various leases 424.19 tons £23,711 

W.A. Stamieries Ltd. 109.33 „ 8,171 

Grecnbushes Development Co., Ltd. ... 150.37 ,, 13,657 



Total 683.89 tons £45,549 



LITTLE WONDER M.L. 470 (8 acres approx.).— Includes 
old aHuvial claims 760 and 767, and is held by the Nickel- 
Kramer Tin Mining Co., Ltd. This comipany holds- also 
M.L. 471 and has already erected a considerable amount 
of crushing and concentrating machinery. The stannifer- 
ous mcaterial on M.Ii. 470 consists of wash and hard iron- 
stone conglomerate. The output during 1906 was 8.36' tons 
of concentrates, valued at £900, whilst in 1907 it was 1.60 
tons of ore valued at £95. 

NORTH .UNCTION M.L. 394 (154) (20 acres).-Near the 
westerly comer of this, under 5ft. of laterite, two shafts 
exposed a coarse micaceous granite carrying tin. During 
1906, this lease reported 0.05 tons of stream tin and 0.10 
tons of lodte tin, of a total value of €17, and previously 
.45 tons for £2^, m«iking a total of .55 tons worth £45. 

(JLADSTONE M.L. 337 (5 acres), is held in conjunction 
with Claim ,706 (2 acres). It includes part of'4oId M.L. 7«, 
and adjoins the township on the north side. Output .— 

To end! of 1905 ... 24.13 tons £1,912 
1906 ... 8.0S ,, 821 



Total 32.21 tons £2,733 



CENTRAL M.L. 296 (3?^ acres), is situated upon the 
Main Road at the northern boundary of th« township, it 
has worked during the years 1905, 1906 and 1907, yielding 
100.16 tons, worth £9,728. 
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The whole of the Dumpling* Gully area is situated at 
the extreme north end of the main stanniferous bck, the 
bed rock is in many places sim,ply riddled by small tin* 
bearing veins, qnantities of which have been removed 
bodily when. in a weathered state and treated as aUiivium< 
The tin is of a brillisint black in most perfect octahedral 
crystals, assorted with small quantities of toumaline and 
OQSitaitied in a kaolinised granite showing a little mdca in 
places ; so far, however, no veins of sufficient value and 
size have been discovered to be profitably worked into 
the solid country. 

OLD SPORT M.L. 400 (6 acres) adjoins the south-wes: 
comer of Rccreatfion Reserve 2687. The output during 
1906-7 was 1.50 tons of lode tin, valued at £150. In las 
original report on Greenbushes, the Government Geologist 
describes this locality as a saxidy flat flanked by laterite 
rises, stanniferous granite much weathered beings encouc- 
tered at a depth of about 12ft. 

From this point downward Dumpling Gully has so fai 
proved to be barren in tin, which also lends colour tc 
the suggestion that the portion first mentioned is al 
part of an old watercourse, the existing stream having ir 
no instance come in contact with the stanniferous rocks 
but simply flowed over the valueless upper bed of the ok 
rich lead. 

* **To the west of ihb main road, from Bridgetown u 
Donnybrook, b, fairly, well' marked gully, li»ading in Loc&- 
tion 290, enters Dumpling* Gully from the south. Adjou 
ing the northern boundary of thia location, a series c^ 
shallow workings, only atout 12 feet in depth, have hoi 
tomed OB micaceous granite, traversed iby tfarin quart: 
veins. At the bottom of the excavations, the rook is ven 
friable, owing to decomposition, though it has lo^i 
neither its individuality nor its geological identity . th'>* 
maiterial gradually passes upward into sand, which final!; 
finves place to soil forming the surface of the groumi 
This decomposed granite yields in places fairly coarso snh 
angular tin, and titMiic iron. So far as operations h8^' 
at present been carried, the tin ore seems to be conceo 
trated at the bottom of that portion of the de|x>sit whirfr 
has undergone most decomposition. On either side of iht 
sandy flat which forms the watercourse, conglomerate* ot 
the usual type prevails, and in some cases it covers ihf 
wash (?) last mentioned. This conglomerate is in Fonv 
oases stanniferous, which is only what would be expertpH. 
seeing tbat the formation beneath it Is-tin-^aring,*' 

• A . OIbb XAitlaad, Qorl Qcoloflst A Dnml Rrport G«ol. Ponr. Pefyt. ]«•§. 
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LQCs. 289, 290 (once Bishop Gibney's mine) occupies 
grajiitic and alluvia ground at the heads oi two tribu- 
taries of Dumpling GuUy. This property has been a most 
consistent jMroducer from the earliest days of the field. In- 
1890 the most extensive workings on this property, and 
those from which the most tin was raised, were situated 
about the middle of the area on the south side of a 
swamp, where- close to an ironstone ridge a gravelly wash 
carried about %1b. of tin to the dish.. Further into the 
swamp there was about 6ft. of sand, which carried about 
loz. of fine tin to tht dish. Farther to the westward, in 
a little giuHy, a gutter about loft, wide was worked by a 
.series of 'shafts and drives. In the sinking there was from 
5ft. to 6ft. of gravel cemented above the wash, which was 
here from 1ft. to 1ft. fiin. in thickness, often carrying 
pieces of ferruginous sandstone very rich in tin, the wiole 
u-ash yielding close up to lib. to the dish. The rock 
underlying this ground is a coarse granite. 

The total output credited to these two blocks by the 
Statist to the Mines Department is :— 

To ettd of 1905 ... 111.S6 tons £9,155 

1906 ... 108.75 „ 11,110 

1907 ... 65.08 r, 5,624 



Total ^.. 276.69 tons £25,859 



This is no doubt considerably short of the real total 
owing to the fact that the statistics have only been kept 
in detail for a few years past. 

• "An important tributary (Gibney's Gully) rising in 
J.ocation 289, enters Dumpling Gully about a mile and a 
(^nart^r b^low Reserve 2687. The swampy flat at the head 
of the g^lly has yielded fair quantities of surface tin, de- 
rived no doubt from the underlying granite, which is ex- 
posed in the shallow shafts at the soutb-^ast corner of 
Location 289. About five chains west of the western boun- 
dary of Location 289, and near the south-east comer, a 
vertical .ohaft has been sunk to a depth of 20 feet, throug^i 
trranite of the prevail ingr type, but, so far as I am aware, 
no tin was obtained. Eijrht chains west from this a very 
shallow fthaft has been 9unk, throujrh the conglomerate to 
the 'ji'anite. 

•'Down Gibney*8 Gully » the width of the alluvium in 
the valley is not very great, but forms a narrow strip 
rither aide of the watercourse. 



on 



• A. Qibb MaitiaQd, GoTt. Geologist. Anntut B«imrt Oeol. Sarr. Dept., 1P09. 
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**At the junction ci tho gully with the main water- 
course, Dumpling Gully, the country rock has changed 
and the granite is succeeded by vertical sctitstose rocks, 
which trend north-east and south-west. The schists are in- 
tersected by a dyke o! gametiferous pegmatite (1243). 

**Abont 18 chains further down Dumpling Gully schis. 
tose rocks are exposed on both bankfl of the stream, they 
are inclined at a hiph aii>^le to the west and trend gener- 
ally north and south.'* 

SPRING GULLY AND ITS TRIBUTARIES. 

**"11ie head waters of Spring Gully take their rise at 
an altitude of abnnt OSM) fAAt ahov^ Rea 1«»ve] nnd vnfh 

the exception of three brandies, two of which rise to the 
south o^ Bishop Gibney's Freeholds, and ^e other to the 
north of the T^ee C.'s leases, flows generally to the 
westward, with) a fall of a^out 200 feet to the mile. 

''A great deal of work has been accomplished in 
Spring* Gully, and more especially on the tributaries 
entering it from the noi*th. 

'*An important branch, named Mulligan's Gully, takes 
its rise at the south-east comer of Location 289, and tra- 
verses granitic rocks and their debris for the whole of its 
length. Just om the north side of the gully, and adioin- 
ing the north-west comer of an old lease (Peg 82/264), a 
good deal of surtaoe work has been carried out upon a 
decomposed granite. In places this granite is covered 
with a shallow coating of what may be called rain wash, 
formed by the disintegration of the underlying granite. 
This zone of dscamposition is in places phenomenally rich 
in tin, and has been extensively worked in Mulligan's 
Gully, but tbe official filgures, however, do not disclose 
the qqumtity of black tin raised from this gully. 

*^Close to the western boundary of an old abandoned 
lease (82/2flKB), just below the outcrop of the ferruginous 
conglomerate^ end on the eastern side of Mulligan's Gully, 
four shallow shafts have been put down, to depths vary- 
ing from 8 to 30 feet, through a typical granite decom- 
pofling in the direction of kaolin. There is no record, 
however, of tin having been found in any quantity in these 
^hafts. 

"A good deal of surface work has been done in previ- 
ous years on the ground traversed by Mulligan's GuUy, 
and a fair quantity of tin seems to have been obtained. 
The tin-bearing granite, underlying the shallow surface de- 
posits, is exposed in several of the old head races. 



• A. Glbb liBlttoBd, GoTt. Q«ologiM, AnouBl Bepon ©eoL Snrr. D^. iWi. 
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'*At th« head of the gully is an old lease (82/244«) 
A vertical sihaft on Captain May's ground, 16 feet in 
depth, shows a *tin floor' dipping at a low angle to the 
north-east. This floor had been followed, at the date oi 
my visit, to the rise for a distance oi aibbut 30 feet to 
the south-east. The tin, which is associated with tourma- 
line, quartz, and a little mica, is confined to a zone of 
about one foot thick, met with at the bot total of the 
shaft. The tin-bearing matrix is a decomposed granite. 

*'A great many old workings are situated on the 
ground lying between Mulligan's Oiilly and the main head 
of Npring Gully, hiu by far the larger majority were in- 
accessible, but a few modem prosper tin'g shafts enabled me 
to ascertain something of the nature of the deposits in 
the vicinity. The surface oi the jrround is covered with 
the ferruginous con^omerate which itself carries (as is 
only to be expected from its mode of origin) a certain 
quantity of tin, which, however, is not evenly distributed 
throng4iout, but seems to be concentrated in certain iso- 
late patches. 

••A shaft (Keleher's), 20 feet in vertical depth, was 
beine sunk on an old lease (82/283) alongside the northern 
botTsdary of 82/237. The first five feet of sinking was 
through conglomerate, and thence through a decomposed 
grasite, which at the bottom of the shaft was found to 
be traversed with small cfuartz veins. 

' 'About two chains to the south of this a similar sec- 
tion is exposed in Love's shaft, which had attainecl a 
depth of 17 feet. 

"Two and a half chains further south are two shafts 
on Sugar's ground. The northernmost shaft was aboait 16 
feet in depth, and exposed little else than rain wash, 
which yielded very good prospects oi tin. The southern- 
most shaft has been *;arried down to a vertical depth of 
13 feet through rain wash and decomposed granite. Thdn 
seams of tin occurred just where the granite appeared to 
be least decomposed. 

**A shaft was being put down hy Captain Keheler to 
the west of these last mentioned, on an old lease (82/256) 
with the object of intersecting one of those 'tin floors' 
which previous observations have shown to occur in the 
granite of this neighbourhood. The shaft had been car- 
ried down to a depth of 20 feet vertically h^low the sur- 
face, through a friaWe decomiposed granitic rock. The 
'wash' consists of suhangnlar fragments of the constitu* 
ents of the granite, and fragments of tourmaline crystals. 

"In addition to the above a gfood deal of tin is being 
derived from a deposit formed in the existif^ valley of 
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Springs Gully. The deposit consists oi two distinct por- 
'• tioas : — 

(a) An upper or *'free dirt/* i.e., loose gravel ; and 

(b) A lower stiff * 'clayey airt/' containing irre- 

gular bond^s of detrital tin. 



IC 



'The free dirt, which varied from one to three feet in 
thickness and about 18 to 20 yards in width, proved ex- 
ceptionally rich in tin- Apparently the previous holders of 
the ground never touched the lower wash. 



"This portion of Spring Gully has proved exceptionally 
rich, and no small portion of the stream tin has been de- 
rived from the denudation of the tin-bearing' granite oc- 
curring ini Location 289, and the ground to the south. 
From the fact that Spring Gully, just at the junction of 
Mulligan's Gully, traverses the southern contcnuatior^ of 
this jrranitic belt, and has cut down into it to some con- 
siderable depth, it is not at all unreasonable to expect 
that a system of judicious prospecting would lead to the 
discovery of tin veins or lodes in the granite itself. The 
physical character of some of the tin shows that it can 
only have been realised from the parent rock, ii;ii close 
proximity to where it is at present found." 

From this gully a very considerable quantity of tin 
ore has been taken, probably as much as a quarter of th© 
total production of the field, but since there are absolute^ 
ly no means available for accurately ascertaining the 
quantity won from this locality prior to 1899, whilst 
since that dat« tmtil quite recently most of the stanni- 
ferous ground has been held as registered claims, the 
compilation of statistics with regaxd to the output from 
this area would be next to impossible. 

Althoug^h extensi\c patches of very rich alluvial 
ground have been worked the primary deposits, whether 
lodes or stock works, from which the tin has been derived, 
have not up to the present been discovered. 



The stannifercms deposjits of this valley are of two or- 
ders ; 1st, those of the older stream beds which at the 
present time are met with at a higher elevation than the 
recent alluvium, and are characterised by their cemented 
nature, whilst the 2nd, which are only met with in the 
existing gullies, appear to be derived directly from the 
denudation of the former, since it is only at and below 
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those points where the older water channels appear tc 
have crossed the existing valleys that patches of con 
siderable enriciiment occur. 

The tin has a distinctly v^^ater-worn character, that ii 
the modem stream bed being as a rule in finer grainj 
than tbat in the older cemented wash, but it is all of i 
hig^h grade. 

Like Dumipling Gully, this area has passed througl 
all the various stages, from lar^e holdings in the earli 
days of the field to small holdinf^s later on, but ev^entu 
ally wiien these became non-payable upon this scale, thei 
were again absorbed in large leases upon which the was! 
is being worked upon a larger scale, good, bad, and in 
different passing through the boxes, alnd in consequenci 
little of value will be left when the dredges have passe( 
over the ground. 

Besides the rich deposits before mentioned a very con 
siderable extent of low grade sand appears to extent 
from the south side of this gully, which is called Pape 
Bark Swamp, this it was intended to sluice a short tim 
^go, but, owing to the sudden fall in the market value o 
tin, operations were suspended. 

There are apparently two oM stream beds which cros 
this valley, both of which have been worked and prov© 
to be i rich upon its northern bank, but so far they hav 
not been prospected to the southward, owing to the larg 
volume of water encountered in sinking and the lack c 
pumping appliances to cope with it ; now, however, a 
there is a very large quantity of this class of plant upoi 
the field they could easily be tested. 

Mt. PLEASANT M.L. 471 (40% acres approx.).— Include 
old M.L. 244 and Claim 652. Held bv the Nickel Krame 
Tin Mining Co., Ltd. The tin4:)earing material consists c 
a wash and an ironstone conglomerate requiring crushing 
It has been worked on a small scale for many years b 
opencuts, and by means of 40 or 50 shafts, which reaches 
bottom at from 15ft. to 3(>ft. The rtcorded output fror 
this ground is :— 



To end of 1905, M.L. 


244 .. 


. 36.45 tons ... £2,995 


1906, M.L 


244 .. 


. 7.85 ,, ... 801 


1906, 'CI. 


1552 .. 


1.55 „ ... 155 


1907, M.L. 


*244 


. 2.92 „ ... 266 



Total 48.77 ,, ... £4,217 
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CLAIMS 608 (22 acres) and 700 (32% acres).— These lie 
inwnediately below M.L. 471, occupying the head of the 
main channel of Spring; Gully. Outputs :— 

1906— CI. 008 21-90 toiu ... £S,063 

GL 700 58-36 „ ... 5,928 



CLAIM 318 (28 acres approx.),, known as the old Spring, 
Gully, or Sinclair's Claim.— This is one of the oldest and 
most productive alluvial' claims on the lield. It occupies 
a narrow strip of the main gully far a length of % mile. 
The deposit in. this claim consists of two distinct por- 
tions, an upper or ''free dirt/* and a lower, or '* stiff 
clayey dirt." The former was loose and gravelly, bein^g 
composed of line and coarse quartz (694, 695) of a some* 
wthat violet tinge, and granular structure very typical of 
Greenbushes. It was from one to three feet thick, about 
18 to 20 yards wide, and proved exceptibnally rich in tin. 
The latter consisted largely of a stifi white clay (1633) 
containing irregular bands c^ fine cassiterite associated 
with garnet, zircon, tourmaline, and gahnite (zinc spinel) 
in irregular grains and wellnformed cr^-stals of all shades 
of green (697). Occasional small pieces of metallic tin are 
found in the wash. These have probably been reduced 
from surface ore duritag bush fires. In 1890 the wash car- 
ried al;out lib. of tin in the dish, whilst in some places in 
the head of the gully very rich pockets of wash were met 
with from 6ft. to l(tft. in depth. Up to that dfate about 
50 tons of tin had been sent away, and about as much 
more was expected from the dirt already raised, which 
would be washed out in the following winter. It was a 
wonderfully rich claim, and about the easiest to work on 
the whole field. This area is now being worked by a 
dredge, and is owned by Mr. Frank Moss. Mr. A. Gibb 
Maitland con.siders that a large proportion of the stream 
tin in this claim was derived from the tin-bearing granite 
about the head of MHilligan's Gully, this is quite possible, 
the tin beinj^ carried to Spring GuUy by the deep lead 
which crossed it. 



Of the actual output of this daiiA no complete record 
has been kept ; the following figures appear to be the only 
ones available :— 






Previous to 1899 ... 40.00 tons ... £1,60( 

1899 21. 7s „ ... a,oei 

1900 No returns nvaitable 

1901 7.86 tons ... £381 

1902 5.45 „ ... 36! 

1903 H.82 „ ... 1,04 

1904 17.80 1,27' 

1906 30.96 2.73. 

1906 23.3fi „ ... 2,611 



CLAU 758 (6 acres approx.) is situated in Hull 
Gully. Output-1906, 0.40 tons, £13. 

STANHOPE M.L. 387 (10 acres).— On lower end of 
branch of Spring Gully, includes part oi old M.L. 8 
Clair's. Output— 1906, 6.53 tons, £701, 

M.L. 450, etc., now held by the Stanhope United '. 
Spring Gully Dredge, embraces most erf the ground < 
ally held by Sinckiir. This company, b; the mean: 
dredging plant, have during the last yeer obtainec 
tons of tin ore from this creek bed, which was val\ 
£828, which Iirings the total up to over £27,000 wo 
tin from this ground since 1899. 

CLAIM €84 (4 acres approx.) is on the north e 
Paper Bark Swamp. 

In addition to the leases and claims mentioned , 
the whole of the lower part ol Spring Gully and tt 
ley of Norilup Brook is held under lease or claim, 
the latter the Norilup Tin Mining and Dredging Co. 
obtained 2.13 tons of tin ore in 1908, valued at £1S 

The old HOMEWARD ROUND and KEDRHTHE 
K^ich were situated upon the northern bank of I 
GuUy close to the oU Sprittg Gully claim, are recon 
have yielded 26.92 tons of tin from cement wash, 
realised £1,899. 

BimBDRY GULLY AND ITS TRIBUT ABIES. 

The Bnnbury GuUy rises at an elevation of 99 
atmve the sea level upon the main Rridgetown Boat 
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distance of about ^ chains south-west from the tow-n. It 
flows in a south-south-east direction, falling at the rate 
of about 200 feet to the mile. It was called the Buribury 
Gully, and the south end of tJie field the Bunbury End, 
not because it was the end nearest to the town of that 
name, but owing to the fact that the original tin dis- 
covery made by Mr. Stinton is located here, which was 
first worked by the Bunbury Syndicate. 

It has two main branches, which flow into it from the 
western side, the northernmost of which is called ElUott's 
Gully, and the southern the Westralia Gully. 

Within this vaUey tin ore has been obtained from 
lodes, from deep leads, and from more or less shallow 
alluvium. The stream ore here is not so pure as in the 
valleys pre\aously described, lodes and leads carrying ' 
tautalite and stibiotantalite having been located at the 
head of this valley, and these minerals contaminate all 
the dressed tin to a greater or less extent. Near the 
head of the valley a little wat«r-wom gold has frequently 
1)een encountered in the tin concentrates. 

* "It is flanked on either side by the ironstone con- 
glomera^ie, and where not concealed by alluvial deposits, 
the granitic rocks make their appearance beneath it. 

"The country will be best described by taking the sec- 
tions exposed in the viarious claiims in geographical order 
from north to south. 

••On the pummit of the saddle which divides the waters 
of Bunbury Gully from those falling into Salt W^ter 
Creek, two shafts haa been put down on Messrs. Brook 
6l Barrat's claim. The depth of the shafts was albout 10 
feet ; the section in the shafts show first about two feet of 
ironstone conglomerate, succeeoed hy a cement composed 
of rounded and subangular peljJblos, quartz, tourmaline, 
and other deromipospd products of a granitic rock. The 
tement reqts on a fairly defined clayey floor. Tlie com- 
ponent pebbles of the cement do not possess those cbarac- 
terg which point to their havmg« )>een mechanically rounded 
hy water ; the deposit wo^ld seem to be taJtus or cliff 
debris. The cement is tin-bearing, the ore being probably 
deri\ed from the disintegration of the tin-bearing granite 
in the vicinity. 

**At the actual head of Bunbury Gully, two other ver- 
tical shafts have lileen sunk to a depth of 11 feet vertically 
below the surface, on what is known as McDonald's claim. 



• A. Gitjb M«itland, Gort. Geologist, Anooal Report Oeol. Survey Dept., 18911. 
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Both shafts penetrated a variable thickness of ferruginous 
<;ongloinerate, which forms a superficial co^veria^ to the 
ground. The so-called wash is nothing but decom^wsed 
granite which yielded fair prospects of tin. 

"The ground known as Giblet*s lies just near the head 
of Bunibttry Gully. The section in the main shaft shows 
al)Out six feet of the ubiquitous, conglomerate beneath 
whidi a decomposing granitic rock continues to the bot- 
tom, of the shaft. At a depth of 14 ieet from the surface 
is a band of lubble, containing parUally rounded boulders 
and pebbles of tourmaline and c^uartz. This rubble or 
wash, which contains tin disseminated through it, rests, 
without any very distinct boundary, upon a clayey bot- 
tom, evidently granite decomposing in situ. 

"Gold has been found associated with the tin, both by 
the previous and present holtlers of the ground. 

"Several old workings exist upon the ground, but, 
owing to their inaccessibility, very little information in 
connect ioti with them is available. An old shaft lying 
about 13 feet to the east of what is known as Selbome*9 
old ^taft, shows that the wash is only about three or 
foor feet from the surface. The section in this and Gib- 
let's shaft shows that the 'wash' is not a wash within the . ^ 
nsnmX aeoeptatioa oi the tenn, tbut would be Ijest described 
by the term *rain wash' rather than genuine alluvium. 
llie deposit ow«B its preservation to being covered with 
a later formation. 

"Adjoining the northeast corner of Reserve 1381, a 
shaft has been put down to a depth of about 12 feet. The 
sinking exposed four feet of modem alluvium, and the 
remainder a kaolinic rock with white mica and tourma- 
line ; the rock is evidently a decomposing granite. A few 
yards to the west, en the lower slopes of the valley, a 
nine-feet shaft eocloses an ironstone rubble of about four 
feet in thiekness, resting upon decomposing granite." 

"HAMEL and SMITTT'S CLAIM.-Some distance ^ 

lower down Bunbury Gully, and on the southern wall oi 
the valley, a series of shafts have been put dow^n to vary- ^ 

ing depths. These shafts disclose the underground struc- 
ture of the Country. Two vertical shafts of about 30 feet 
in depth are connected underground- 

"In the workings a well-marked, 'tin floor* underlies a 
•comparatively low angle to the west. The material form- 
ing the 'floor,' locally spoken of as 'wa«h,* is ijbout 2ft. 
6ia. in thickness, and consists of mica, quartz, a little 
tourmalinfi and tin. The deposit in all probability repre- 
sents the decomposed portion of one of those tin^bearin^ 
A^ttis by wbich the gvamte is reticulated. The most 
southerly shaft on the claim, at a sightly lower altitude, 
has a depth of afcbut 20 feet, cmA the 'wash' only one 
foot in thickness. 



I 
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"Some little distance to the south seven other shafts 
have worked! a similar deposit. 

'*Ozi KRAMMER'S CLAIM a vertical shaft, 34 feet in 
depth, intersected a decomposed *tin floor' of from three 
toi four feet in tMckne&s. This floor has a ^adual dip to 
the south-west. The deposit (Vash*) is very rich in tin, 
the ore beings often rounded or subangiilar (1823). In 
that portion of the properly which lies close to the bank 
of the fi^lly, very sharp, brigrht, angular tin (1284) occurs 
at a very short distance beloiw the surface. The Ore m^ist 
have been released from its parent source not far from 
where it is ttt present found,. 

'*0n the western bank of Bunburj' Gully, and opposite 
Pench Mark XXIII., is a water shaft some 30 or 40 feet in 
depth. The shaft was incuscessible to mo, but, judg^in^ from 
the material lying at grass, the ^inking was through a 
very decomposed micaceous gjranite. 

*' Further to the south-west, and on the western bank 
of the gully, three shallow shialts hftve been put down. 
The most northerly of the three shafts, about 10 feet in 
vertical aepth, showed a few feet of cement rubble, parti- 
ally consolidated, succeeded by about three feet ol *waah' 
containing a high percentage of tourmaline. The most 
westerly! of the gr<yup was. about 20 feet in depth, and 
passed through no wash, but merely pierced a olay«y de- 
composition product of a granite. 

'*On thie eastern side of the main road to Bridgretown, 
on what was originaily M.L. 82/76, a shaft has been put 
down to a shallow depth upon a tourmaline dyke, which 
was met with beneath the conglomerate at a depth of 
about five feet below the surface. The averlying conglo- 
merate contains detrita! tourmaline,' which led to the dis- 
covery of the dyke. Am exposed in the workings, the 
width of tihe dyke is ubout 2 feet 6 inches. The strike of 
the dyke is generally north-west, with an underlie to the 
south-west at angle of about 70 degrees. The tourmaline 
is enclosed in a ferruganous clayey matrix, which contains 
occasional patches of quartzose material. .Evidently the 
dyke will prove to be one of the felsitic family. The dyke 
yielded a snuall quantity of very angular tin associated 
with large quantities of titanium. An assay of a sample 
(1376) yielded in the official lafcoratory 1.97 parts per 
hmidred of metallic tin. The tourmaline carries a small 
proportion of tin. The dyke is Vnown as the Amanda 
Lode. 



Ill 



'What is apparently a parallel lode is exposed some 
little dtfitance to the uorth, on what was known as PA. 
RICH & ARMSTRONG'S CLAIM, beneath a cover of 
about three feet of c^nent. 
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•'A bore was pat down'toj a depth of 69 feet in the 
alluvial flat, on the banks of Bunbury Gully, to the east 
of the Amanda. No record appears to have been kept of 
the strata pierced, except that a very hard rock was met 
with when operations ceased. From the general features 
of the district it is qtiite evident that the alluvium can- 
not be very thick, but that the greater portion of the ma- 
terial lying afco^ve the hard, rock is merely the decomposi- 
tion product of the rocks beneath, ^ome chains further 
down the gully another bore, known as 'Webb's,' was car- 
ried down to a depth of 39 feet below the surface. It is 
stated that alluvial ueposits of 17 feet in thickness rested 
directly upon a bottom of decomposed country. No further 
particulars are available with reference to the bore." 

ENTERPRISE? M.L. 369 (14% acres approx.) lies on the 
main road near the head of the g'liUy. It includes a small 
portion of old M.L. 140, Acnve. In December, 1905, Mr* W. 
D. Campbell reported on this lease, which is chiefly in- 
teresting as being a producer of tantalite as well as tin 
ore, as follows ;— 

* "The principal one is M.L. 369, the Enterprise held by 
Messrs. Jones, Grey, and Marsh, and is on the main road 
al>out three-quarters oi a mile south of the post office. An 
open-cut about 12 feet deep has been made on the west 
Hide of the road ; the upper seven feet shows a wash of 
tin and tantalite (6507, 6508, 6509) ; below this is 
kaolinised gneiss containing a micaceou.c lode formation, 
18 inches wide (6506), slightly greenish in tint, \Mt in 
places slightly ferruginous, carrying particles of tantalite 
ami tourmaline from coar^^e dust to chunks, one inch in 
diameter. A drive has been put on the lode 30 feet. The 
iode IB seen for 18 feet when it tapers out, but the mica* 
<^eouM formation continues and appears to be making again 
at the end of the drive. The strike of the lode is 323 de- 
grees and the underlay 22 degrees to the south-west. A 
Fhait, about ^even feet deep, has l>een commenced a few 
yards further south to reach this lode further on 'the under-, 
lay. A potbole one and a half chains north-west oi the 
last spot shows a somewhat similar wash (6508). Samr 
pie (6509) is the washed ore, ready for the market. This 
lease yielded 3.67 tons, worth £284." 

•• ''Gn what is known, as McNESS'S CLAIM, near the 
head of Bunbury Gully, a shaft has l^een put down to a 
depth of 28 feet, and work« has been carried out upon the 
residuary gravels, of apparently somewhat low grade. A 
sample of the dressed ore (250i3) presented to me by the 
owners, assayed .53.6 ))er cent, of metallic tin. A sample 
of the dressed ore from the adjoining claim, held }jy 
Messrs. .Sm<ith and Jones, yielded a very low return of 
metallic tin, viz., 41.7 per cent. (2513). Xo observations 

• W. D. Ounplwll, AMbUnt Oflotogirt^ Annual Beport, Qaol. Snrr. Deiyt. IMS. 
•• A. Oibb MAiUand, Qon. Oraloslit, Anan*! B6p0ft, Gtool. Burr. DmfiL 1900* 
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bave yet been made as to ihb caase of this low assay 
value. It is, however, worthy of note that the ground in 
the inuuediate vicinity of the above mentioned properties 
has yielded relatively large quantities of the mineral tan- 
talite, a niobete and tantalate of iron and manganese- It 
mey therefore be to the presence of this mineral that the 
low assay value of the ore on the claini* above mentioned 
18 due. Lower down in Elliot's Gully, on the gr<*ind held 
by Messrs. Brayney and Brennan, the tin ore was founkl to 
be associated with tantalite, stibiotantalite, ilmenite, 
gaxnets, and zircons." 



From thds gully has been won a very considerable pro- 
portion of the tin production ol the field, but since it ha.s 
been almost entirely held as claims it is almost impos- 
sible to arrive at even an approximate estimate of the 
quantity. 



Four classes of deposits have been worked, first the 
alluvium of the existlii^ creeks, secondly that of the older 
stream* bed which occurs as a defined gutter upon the 
western bank, nmningpracticalK'^ parallel to the present 
gully, thirdly, lode shedding upon the bank between these 
two, and also a patch of gravel upon the eastern bank 
near the junction of the Biinbury with Elliott's Gully, and| 
fourthly the tin-^beaitrig pe;gmatiLe dykes. 



Of the 3^€ld from the first class, as stated ajjjpve, thero 
is practically no record, and from the second only in the 
case of Nelson's old lea.se, which were held hiter on by 
Uilworth and Kramer, and now as the King Tin Leases 
are any returns a\^ilable. 

Since the year 1S99, when first records were kept, thesd 
leases have yielded 97.56 tons of black tin worth £7,462. 

So far no payable lodes have been discovered upon the 
western side of this gully, althou^ small gratiite veins 
rich in tin have been encountered beneath the alluvium, 
upon t)ie eastern side, however, tlicre are nunterous veins, 
but since these are as a rule verv erratic and of small 
size, little work has been done upon them below the 
water level, whilst the portion of the weathered rock 
raised lias been treated as aliuviism. 



*r .^ IM ■■■4 
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HAPHAZARD M.L. 147.— Two shafU connected bj a 
crosscut fti 50 feet from the surface have been put down 
upon what has been regarded as *lode matter.* Shaft No. 
2, havmg been timbered to within a short distance of the 
bottom, prevents the sertion of rock pierced being ex- 
amined. The foot of the shafts shows a decomposing tour- 
maline bearing gneiss, dipping west, and trending north 
30 degrees east. The tourmaline is often oi large size, 
and some ver>' highly ferruginous ore is associated with 
it. From the foot of No. 2 shaft a crosscut 50 feet in 
leOjith connects with No. 1 shaft. The first 30 feet of the 
crosscut from No. 2 shaft has been carried through a de- 
coroposing granite rock, succeeded hy about 20 feet of 
tourmaline gneiss oipping to the west. No 'lode* has yet 
been discovered in the wor! dngs. In other portions of the 
prOfXTty the residuary- sands and gravels have been worked 
with fair results. Some of the material assaying (in the 
official laboratory) low in tin, viz., 11 per cent., was found 
to be associated with quartz, garnets, limonite, magne- 
tite, tantalite, zircon, and ilmenite. This lease hhs yielded 
8.72 tons of ore, valued at £550." 

• ' SALMON'S CLAIM 617.— This claim is situated on 
Bunbury GuUy, to the eastward of the Ytvrana Lease. 
Two snaft.s have been put clown to reputed depths ot 15 
and 27 feet respectively. Being full of water both were 
inaccessible to me. The o^'ner, Mr. Salmon, informed me 
— and I have no reasan for doubting the authenticity o2 
his information— that in the deeper shaft the 'wash* (re- 
siduary gravels, etc.) extends to about 16 feet from the 
surface, and that the rest of the sinking had been through 
a decomposing ^anite. I Satisfied myself from sampling 
the clump that the material was stanniferous, and that the 
tinstone was coarse and angular, and could not have tra- 
velled very far from its parent source." 



TAIBUA M.L. 410 includes part oi old M.L. 124, Kil- 
iarney, and is situated on the laterite ridge east of tlie 
Greenbushes Well. A lode has been worked in this proper- 
ty yieldiiig 3.8S tons of black tin, valued at £390. 

• * 

ESPERANCE HILL M.L. 389 (10 acres) includes part of 
oW M.L.^s 124, Killarney, and 61, Yarana, and joins M.L. 
410 on the south-west. During 1906 this lease produced a 
little lode tin, viz., 0.15 tons, of the vsAue of £15. 

NIL DESPERANDUM M.L. 401.-Froui this lease 0.55 
tons of tinstone, valued at €104, have been. obtained. 



• 



• 



* A. GIbb MaitUiDd, OotI. OcoIogUt, Annual Report, Oeol. Suit. Depi. 1900. 
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DREAMLAND M.L. 382 (10 acres), includes part of old 
M.L. 61, Yarana. A tin loue nmning in a north-west 
direction has been described as occurring under a cover of 
3ft. of cement. This lease has yielded 3.18 tons of ore, 
worth £340. 

« 

LOST AND FOUND NORTH M.L. 393 (includes part of 
old M.L. 146, Glencoe).— The Government Geologist's map 
of Greenbushes, issued in 1900, shows a lode in this lease 
parallel to that in M.L. 147. Reported output to end of 
1907 was 3.23 tons, value £362. 

LOST AND FOUND M.L. 374 (includes part of old M.L. 
56, Amanda). Mr. W. D. Campbell visited this lease in De- 
cember, 1906, and reported :— 

**Here a shaft 54ft. deep in kaolinised granite has 
been sunk on a lode composed of four veins or bands ol 
about five inches each, in a total width of four feet, hav- 
ing an underlay of about 25 degrees to the east, and a 
strike of 40 degnrees. The formation u gneissic, and sligiit- 
ly ferruginous in places ; no lode mining has previously 
been done here. The formation carries crj'stals of tin 
(6516) and tourmaline, and resembles the lode in the 
Cornwall lease. J was informed by Mr. Andrew that in the 
lead of tin-wash near here a solitary specimen of gold was 
found, weighing 1^ grs., at 24 ft. depth." 



Output :— 




To end of 1906 ... 0.76 tons ... 


£70 


1906 ... 5.65 ,, 


632 


1907 ... 1.30 M ... 


110 



Total 7.70 tons ... £812 



♦ " In the lower parf of • Bunbury Gully,' in the Amanda 
workings, there are veins carrying crystalline tin ore tra- 
versing the soft weathered granitic bed rock. These do 
not appear to me to be large enough to be called lodes, 
but are apparently fissure deposits rather than impregna- 
tions of a mass of country, and come therefore nearer to 
the lode type than to that of stockworks. Some of these 
veins contain nice bunches of t*n ore, but none have been 
large enough for systematic work, and they have only been 
followed downwards a few feet into the weathered bed 
rook." 



• A llootffomery* ^*^' Mimnff Bngineer, AdddaI Report MIocs DepU I90S. 
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From this point downwards a deep lead has been 
recently discovered, which follows practically the same 
course as the existing guUy. It has been worked as a 
series of claims, some of which at the junction of Westra- 
Ha Gully hav« recently been acquired by a company, whb 
have obtained 10.60 tons of tin oxide, valued at £846, 
from a run of wash 40ft. below the existing surface. 



• II 



'An important tributary, Elliott's Gully, enters thte 
main channel of the Bunbury to the south of the bore hole 
just alluded to. A good deal of prospecting has been car- 
ried out along the course of the gully. 

'*The walls of the watercourse fu*e hemmed in by the 
ferruginous conglomerate which forms the bulk of the 
watershed. 

*' The ground held by Messrs. Portwood and Hurnet 
near the mouth of the valley, has been exploited b(y. two 
shafts about 40 feet in vertical depth. The northernmost 
shaft exposed a series of cemented gravels, forming a true 
conglomerate in places, resting upon an uneven floor, 
which dips at an angle oi about five degrees to the south- 
cast. The bottom upon which the deposit rests is very 
clayey, and is derived from the disintegration of a very 
argillaceous rock. A very ferruginous sandstone or con- 
glomerate rests directly upon the clay, and is covered with 
a whitish tourmaline bearing wash, which at the bottom 
is about six inches in thickness. THe most southerly shaft, 
40 feet in vertical depth, exposes a somewhat similar sec- 
tion. The floor upon which the dep>osit rests, dips at a 
low angle to the north-east, and evidently forms the sou- 
thern bank of the watercourse. Above the conglomerate, 
at the bottom of the shaft, is a few feet of very white 
gritty sand, covered by about five or six feet of ironstone 
rubble, derived from the denudation and subsequent par- 
tied consolidation of the ironstone conglomerate which 
formt) the bulk of the surface of the ground. 

"The adjoining ground higher up the gully is held by 
Mr. Elliott. A great deal of work has apparently been 
carried out upon the property at different times. The main 
working shaft is situated near the northern bank of the 
gully, and hma been carried down to a vertical depth of 
slightly over 50 feet. To the top of the 'wash* is 50 feet. 
The 'wash' is a very coarse conglomerate with a very large 
proportion of flat-sided boulders, cemented together in 
part with oxide of iron (1240). Tin shows freely in tbe 
different portions of the conglomerate. The average thick* 
ness of the deposit is about two feet. The conglomerate 



» A. GIbb Maitiiind, Gort. Geologist, Anooal Report GeoL Surv. Dej Ht». 
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rests upon tlie upturned edges of a decomposed clay slate » 
which is vertical and which strikes south-east. Directly 
overlying the con^rdomerate. is, in places, a fairly exten- 
sive deposit of white gritty sand which contains detrital 
tourmaline. The main shaft is connected with a series of 
old workingfs, which expose a somewhat similar section. 

*'To the south of Elliott's an open cast, just on the 
edge o^ the flat, six feet in depth, discloses the following 
. ?ect ion : — 

Yellowy Surface Sand .... ... 2ft. Oin. 

Ferruginous Cement 3ft. Oin. 

Coarse *»Wash" Ift. Oin. to 1ft. 6in. 

♦ 

"Some little distance to the a-est of Elliott's a tjore 
has been put down to a depth of 65 feet ; the bore was 
sunk with the object of prospecting- for what may be called 
Elliott's Lead, but the locMion ox the bore site proved to 
be too far to the north, and out of the track of the old 
watercourse. * After passing througli abort t six feet of fer- 
rugftjous rubble, derived from the disintegration of the 
conglomerate which forms the northern edge o«f the guUy, 
the boring tool entered a clay, almost identical in charac- 
ter with that underlying the wash in Elliott's main sha.ft. 
The bore was evidently carried through decomposing clay 
slate. The material at stass at a disused shaft to the 
w*est of Elliott's, and in the trend of the old watercourse, 
showeo that the deposit was of a similar nature to that 
to the east. 

**rCorth-west of this, on Smith's Claim, two shafts 
have b^n sunk.. The easternanost of the two had a vertical 
depth of 42 feet. The bottom of the shaft exposed a con- 
glomerate Wash, 18 inches in thickness, resting upon a 
floor of a decomposing clayey rock, whVch dips generally 
to the east at an angle of about 10 degrees. The clayey 
rock is traversed by a small quartz vein. The wash, which 
had been followed up on the rise for a distance of about 
43 feet from the shaft, ehdwed tin freely. The second 
shaft, some little distance io the west, had been carried 
down for a vertical distance of 33 feet with the apparent 
oibject of intersect ioig the ivash in the adjacent working, 
^he shaft passed through a very clayey deposit, in all pro- 
befcdldty resulting from the disintegration it n4tr of a very 
argillaceous rook. At a depth of about 23 feet, a tin 
floor made its appearcuioe, but no steps had been taken at 
' the date of my visit io exploit it. 

**trpon the groimd lying at the head of the gully, a 
good deal of desultory worii hew been carried out. Upon 
Nuttal's Claim the most northerly of the shafts disclosed 
a tin-bearing wash o^ 12 inches in thickness, covered by a 
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^gritty sand, carrying a fair proportion of tourmaline. 
This sandy bed occurred about 18 inches above the bottom 
wash, but only reached a thickness of six inches. From 
the mouth of the shaft the first ei'g'ht or nnne feet con* 
sisted of detrital ironstone .conglomerate. The floor or bot- 
tom upon whidb these deposits rest is a decomposing 
clayey rock, probably a clay slate. The adjoining shaft to 
the south had been carried down to a vertical depth of 15 
feet. The sinking sho'v^ed detrital conglomerate » live feet ^-^ 
t^harp gritty sand, nine feet ; tin-bearing wash, one foot. 
The bottom has a slight underlay to the north-east. Five 
other shafts in close proximity shows a practically identi- 
cal section." 

This gully is historic owing* to the fact that it was 
here that Mr. Stinton made his first discovery of tin, the 
area he secured covering the lower section of this creek 
at its junction with the Bunbnry GuUy. 

Tin in small quantities was first discovered in the 
streank bed at t^e point of its intersection with the 
Greenbushes lead, but below the underlying cement a 
large deposit of sandy wash of considerable richness was 
encountered. This was sunk upon for a depth of 15 feet 
to a clay bottom, the whole thickness carrying tin in 
payable quantities. 

On account of the large volume of water encountered 
it was found impossible to work this deposit without ma- 
vhinery, therefore a company called the Bunbury Syndi- 
ca;te was formed. Unfort innately, the plant secured proved 
to be utterly inadequate to deal with the influx of water, 
and, in consequence, a system of drainage by adit was 
adopted, but, owing to the very slight fall of the surface, 
thisr had to be carried so far, and was so costly, that the 
company was not in a [position subsacjuently to equip the 
lease with suitable, tin dressing plant. 

The deposit was worked as an opencut, the dirt being 
drawn to the surface up an inclined tramway when it was 
puddled and washed. Since the adit was driven down the 
course (A the stream, but at a le&ser grade than the gut- 
ter, only a limited portion of this was drained, therefore, 
as the market value of tin happened to faU at about the 
time this was worked out, money' was not forthcoming to 
exploit this lead further, ano the lease was tsherefore 
al>aiido>ned. 

Suh-sequently a lat^ge prosp^tiug area was granted to 
a Victorian Syndicate, which covered most of the Bun- 
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bury end of the field, but, although a considerable 
amount of boring was done, this work was so lacking in 
system that the results were not sufficiently encouraging 
to warrant further work. 

It may be mentioned that over £100,000 worth of tin 
ore has since been raised from the area covered by this 
concession f which is by no means worked out. 

Returning again to the locality at which the original 
discovery was made, known as the Bunbury Hole, it may 
seem strange, considering that this area has been contin- 
ually held for many years, that it is practically in as 
unprospected a state as it was at the time of its aban- 
donment by the, original comi'any, this is due principally 
to the volume of water encountered . in sinking, and the 
want of capital to cope with the same. This fine water 
supply has been utilised for tin dressing purposes, the 
wash dirt being carted from adjoining claims on to this 
area, large stacks of tailings from which now cover the 
surface. 

The Greenbushes lead has now been traced down • to it 
from the north and another lead worked by Elliott, Key- 
ser and others from it in a westerly direction towards 
the Three C.'s, whilst yet another lead has receiitly been 
traced up the Bunbury Gully from the south to the boun- 
dary of this claim, as now held. As all these three radi- 
ate from this little block the indications point to the 
conclusion that a main deep lead crosses it, a junction 
occurring somewhere in the vicinity ol the opencut, and 
this is further supported by the levels, since the bottoms 
of aU these radiating gutters are deeper than the deepest 
large quantities, contained in a kaolisn clay, whilst in this 
hole only a sandy wash, resting upon a clay bottom,*has 
point reached in the Bunbury Hole. In the wash met 
with in each of these leads boulders and pebbles occur in 
been encountered. 

A careful examination of this clay discloses thin pipes 
or seams ol fine tin grains, the particles when examined 
under a powerful lens are observed to be distinctly water* 
worn, therefore this is apparently not a true bottom, and 
this conclusion is supported by the fact that a shaft 
sunk some 8 or 10 feet from the bottom of which an auger 
hole was put down to a further depth of 6 feet, tapped 
so large a flow of water that work had to be abandoned. 
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This deep lead system t^ the Bunbury end has always 
been a knotted point, primarily owing to tbe fact that 
this central area has not been prospected, but since the 
three leads previously mentioned ha\e now been traced 
towards it, it may be plainly assumjed tbat it passes 
through it, and, since this is situated in the very heart 
of the richest tin-bearing portion of this end of the field, 
It is decidedly worth further prospecting. 

WESTRALIA GULLY AND ITS TRIBUTARIES. 

Westralia Gully, a second tributary of Bunbury Gully, 
enters from the west ai little further south than EtUott's 
Gully. 'ifl 

* "On the eong'lcnnerfttfl tableland in the angle formed 
\ty the gully taking its rise near Hester's Troughs, and 
joininiif the main watercourse to the soutii of the 34ft. 
borehole, are several excavntionEi which disclose the nature 
of the strata beneath the conKlcmerate. Thene ahow that 
the cover of coDglomerate and rexidunry gravels ia not 
very great, attaining as much aa three feet Jn places. The 
con^omerate paases gradually into a tourmaline-bearing 
granite or gneiss, very rich in mics in places. Not far 
from the aouth-west comer of what was originally H.L. 
82/43, there is 16 teet of wash reposing directly upon a 
decotnpoaiug clayey rock. At the bottom the wash con- 
tained, in additioin to the tin, a largo proportion of dele- 
terious constituents, titanium, etc. 

"The vicinity of Hester's Troughs has been the scene 
of vigorous prospecting- The higher ground to the south 
of the IVougfas is covered with the ferruginous cooglome- 
rate, which forms a fairly well marked outcrop to the east 
and west. This deposit prevents an c^iamination being 
mode ct the underlying rocks, a difScully which, however, 
has been partially overcome bjj' the prOEperting operations. 
What is known as Wright's Shaft, on the northern slopes 
of the rising ground to the south of the Troughs, hod been 
carried down to a depth of 28 feet \ertically below the 
surface. The sinking Aowed detrital conglomerate, five 
feet ; sharp gritty soaid, nine feet •; tin-bearing wash, one 
foot. The bottom has a sli^t underlie to the north-east. 
Five other shafts in dose projrimity show a practically 
identical section. l%e sinking showed nothing but a clayey 
rock, which had a dip to the sovth^east at an angle of 
about 45 degrees. In the vicinity of the shaft several very 
large pieces of angular tin, one weighing about 3nis.,have 
been discovered. FVom their dtstinctive characters it is 

• A. Qlbb lUltaud, QoTt. Onlogln. AanoiJ Bcport GsaL. Buif. nrpt., IMW. 
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tfoiie evident that the tin cannot have travelled iar. from 
its parent source. On the Hat'jproiina to the north several 
excavations liave been made, and they all unite in fs^lving 
what is practically a uniform section, which consists of 
from two to three feet of peaty soil, sucoeeided by a vari- 
able thickness of white gritty sa^d, carrying varyimg pro- 
portions of mica and tournjaHne. This deposit results 
from the residual composition of a granite rock, cJthough 
6peration8 have hardly been carri^ suflicieutly far to 
reach the sound rock.'' 

••LAST CHANCE ML. 172 (149).-Thi8 property lies 
near the southern boundary of the field, some dist^anoe to 
the south d Hester *8 Troughs, and considerably beyond 
the limits of the country prospected at the date of my 
previous visit to the district. A vertical shaft had been 
put dawn to a depth of 38 feet. The sinking showed about 
eight feet of conglomerate succeeded by a tourmaline^ bear- 
ing rock, trending north 20 degrees east, and dipping to 
the westward a/t a high angle. The width of the deposit 
was about two feet three inches, but at the foot of the 
phaft it reached as much as four feet six inches. An assay 
(2519) of what appeared to be a characteristic sample of 
the concentrates from this rOck yielded 52.4 per cent, of 
metallic tin, whilst a sample (2520) from the dump yielded 
43.8 per cent, of tin. Hie relatively low percentage of the 
tin in these two samples is chiefly due to the somewhat 
crude method of waishing in the dish. The tin ore seems 
concentrated round a joint plane, by which the country 
rock is traversed. In the material in the dump tin ore 
could be seen embedded in a friable cfuartzose Tnatiix, 
which does not, however, seem to be derived frofm a quatrtz 
leef, but is rather a portion of the country rock in the 
vicinity of a joint plane from which, by the solution of 
felspar, silica has been set free to produce c^uartz.** 

"OFFER and G1LBERT\S CLAm.-This property lies 
a little distance north of the 'Last Chance/ A shait has 
been sunk to a depth of about 40 feet vertically below the 
surface. The shaft itself is not straight, but has been sunk 
partly vertically and partly inclinixi, its course having 
been determined by that of the ore body. The .«ihaft, which 
. has not yet been sunk far eno^igh to reach sound rock, 
follows down a rock decomposing in the direction 'of kpoliu 
and carrying very coarse tin amd tourmaline- Hie ore de- 
posit is merely an impregnation along a line of weakness, 
«»ither a joint plane or a fracture. So far as work has at 
present been carried, it seems that this impregnation has 
extended across a width of about two feet six inches to 
three feet. A characteriftic sample ol my own selection 
from the foot of the workings was carefully washed for 
the purpose of concentrating the tinstone, which was found 
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to aaaay (2fil4) 63.4 per r«Dt. of metalltc tin. Hits pac- 

oenu^e, i.t conne, nivv» n . iadictc of the qiututity of 

thutoDa in Uie matrix. The oasaiierite itBolf wu vny 
brittle, owing to its being trftvereed by striogs of decom- 
poaing country rock." 

Betweeiv the Westralia Gully and the Three C.'s are 
.some extensive shallow workin;rs where sluicing is being 
carried on upon a amttU scale. This patch of ground, 
n^ch is colled Poverty Flat, will in all probability prove 
to be a false bottom above a deep tead. 

Cowan's Brook proper takes its rise near the head of 
Elliott's Gully, at an elevation of 850 feet above the sea 
level, but its two main branches, which are in reality 
sand; flats, drain the country to the northward tor a 
considerable distance, their heads being !HXI feet above 
sea level. 

The head of this gully consists of a large water-logged 
sandy fiat, called the Three C.'s, after the original holders 
of the lease, Messrs C'ownn, Castella, and Clark. In this 
fiat tin in small quantities occurs in the sand from the 
surface downwards, it appears of a lacustine oripin, hav- 
ing been deposited at a subse.|iient period to that at 
which the deep lead crossed this area as an open valley, 
and prior to the cutting out of the present deep channel 
of Cowan's Brook. 

In the bed of this gully at the foot of the flats a con- 
siderablc amount of slnicing and dredging work has been 
carried on, the wash being of a heavv nature, consistii^; 
mostly of large white quartz pebbles and botilders. 

During the last few vears this has been worked by a 
company, who have washed fil.18 tons of tin, worth 
£5,891. 

No attempt so far has been made to trace the deep 
lead which crosses the giilly at this point into either 
iMnk, all prospecting having l>een conflncd to following 
the secondary tin derived from it in the stream's course 
below. 

After leaving the sandy flat the gully closes in, with 
crystalline rocks outcropping upon the northern bank, 
capped by laterite. 

Below its junction with the Moulton Brook the boulder 
wash is again met with carrying tin beneath the bed o^ 
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the gullyi but a short distance lower dovm even this has 
been entirely swept away by the stream down to the gra- 
nitic bedrock. 

Moulton's Brook, which is more commonly known as 
Battler* s Gully, takes its rise upon a low saddle about 
830 feet above the sea level. Ihis low ridge is capped 
with laterite, and forms the water parting between this 
gully, the Three C.*s, and Paper Bark Hats. 

In the upper portion of its course there is no defined 
water course, the whole valley between the laterite lulls 
being one sandy flat, Jower down, however, where some 
shallow workings are situated, a heavy boulder washf is 
met with beneath the surface covering of sand, which 
wash is also exposed upon its northern bank, near its 
junction with Cowan's Brook. 

The quantity of tin obtained from this gully was in- 
considerable and of a low grade, owing to the presence of 
heavy base metals, which rendered dressing to a fadgh 
standard next to impossible. 

BATTLER'S HOPE M.L. 313-314.— These old leases are 
situated at the head of Moulton's Brook, more generally 
known as Battler's Gully, and upon these, close to their 
dividing boundary, two deep shafts Imve been sunk, witii 
the object of prospecting for a deep lead. 

The southern of thesef two was sunk to a depth of 126 
feet, cutting the wash at 96 feet 3 inches, where it was 
aTfout 15 inches in thickness and composed of numerous 
large well waterwom boulders of quartz, quartzite, gre£- 
sen and mica schist, with softer much decomposed 
rounded boulders of cla3rey ironstained rock, the whole 
being intermixed with ferruginous earth and sand. 

At a depth of 106 feet below the wash a level was 
driven south-west in decomposed mica schist for a dis- 
tance of 120 feet, which rose into it at a distance of 50 
feet from the shaft. Another drive was also carried 40 
feet north, when work had to be abandoned owing to the 
collapse of the shaft botto^n. 

Another shaft was sunk a little farther north to a 
depth of 103 feet, bottoming upon a hard diorite bar, 
which was driven in 6 feet. The wash in this shaft was 
cut at a depth of 93 feet, whilst a level drive 60 feet 
south from the shaft rose into it at a distance of 30 feet. 
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* **From the appearance ol the larger boulders at 8ur> 
face it is evident that a true 'wash,' or river-worn boul- 
dery gravel, was encountered, pointing to the existence in 
past times of running streams of considerable carrying 
power, and to different climatic conditions from those now 
prevailing. 

*'A little tin ore was obtained by Mr. Johnston while 
working the *wash,' but it was altogether too poor to be 
payable. The presence of the ore, nevertheless, gives 
ground for thinking that the 'gutter' of the lead, when 
found, is likely to cany payable deposits. Above the 
'wash' there was in the shaft about four feet of dark 
clayey matter, covered by two feet six inches of fine drift, 
from which a good deal of water made into the shaft. On 
top of this drift there was a thin hard band or layer of 
oxide of iron cement, then 50 to 60 feet of brown mul- 
locky material, with iron oxide concentrations and angular 
pieces of quartz. Mr. Johnston tells me that this has been 
repeatedly mistaken in the district for the true bedrock. 
Near surface thejground is hard white and brown cemented 
grit and sand. The succession of strata is as described by 
Mr. Johnston ; the shaft being full of water I could not 
further verify them. 

**The 'wash' and boulders at thi^ shaft were very simi- 
lar to those at the *Hard Graft' and adjacent shafts above 
mentioned, and I think there is much likelihood of their 
being all on the same deep lead. 

*'This deep lead has evidently nothing to do with the 
present shape of the surface, its course being quite inde- 
pendent of the modem watercourses, and the latter are no 
guide as to where it mi:;ht be expected to be met with. 
To the westward of the 'Battlers' Hope' it may be entirely 
lemoved by the modem erosion of the country, in which 
case some trace of it should be found where the old chan- 
nel emerges on the more recent surface, or it may possibly 
continue as a buried lead, in ^hat case probably goin^ out 
somewhere towards the junction of Cowan's and Norilup 
Brooks. At Johnston's shaft the belt of deep ground is 
some 15 chains in i^"idth with shallow ground to north and 
south, and as the bedrock in the levels was dipping to 
the north-west it is e\ddent that the shaft must be on the 
south side of the 'gutter,* though fairly well in the centre 
of the belt of deep ground. The next shaft should there- 
fore be sunk farther to the north.'* 

SALT WATEK GULLY AST) ITS TRIBLTARIES. 

Salt Water GuDy, which flows into Hester's Brook, 
rises to the south-east of the railway station at an ele- 
vation of 890 feet above the sea level and falls to the 
south south-east. It receives three tributaries from the 
west; the first (Scandinavian Gully) begins a little north 

• A. Moatgomcr7,M.A., FJQ.S., State Mining BoffloMr, Annnal Report Minet 

Department, 190S. 
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of M.L. IIG ; the second (Floyd's Gully) rises in M.L. 383 
near the main road ; and the third (Kelly's Gully) in 
M.L. 182. Tin ore has been obtained from the main gully 
and all three branches, but records are wanting, as they 
have for the most part been worked as claims. Laterite 
covers the higher ground in this watershed, but granite 
and gneiss appear at the surface in the lower part of 
the valleys. 

CENTRAL GROUP OF IX3DES. 

• "CORNWALL M.L. 40 —This property, which is the 
oldest lease upon the Held, lies iicar the centre of the tin> 
field, and not far from its highest point. A three-cham.-- 
bered shaft has been sunk to a depth of about 120 feet, 
and is closely timbered throughout, thus preventing a sec- 
tion of the rock passed through being examined. The pre- 
sent holders of the property did not sink the shaft to 100 
feet, this depth having been attained by previous owners. 
The last 20 feet of the shait put down by the present 
holdeis being full of wateri was not open to inspection. 
At 100 feet a crosscut has been put in due east about 49 
feet, connecting with the workings in an old shaft adjoin- 
ing. The rock exposed in the crosscut is a dark highly 
micaceous schist, dipping at a high angle to the west. 
The workings in the old shaft show that the place of the 
mica schist has been taken by a granitic rock, the 'lode' 
(greisen) consisting essentially ol quartz, a gi*eenish mice, 
and a little felspar. The rock itself is tin-bearing. In 
1899, on visiting this mine which had been abandoned, 
and was consequently inaccessible, I carefully sampled the 
material lying on the dump, which, oai assay in the offi- 
cial laboratory, yielded tin to the extent of 1.79 per cent. 
About Sjcwt. of the greisen from the property was re- 
cently bagfired and forwarded to the Mines Department, and 
subsequently carefully assayed. The ore was contained in 
three bags, the first sample (2493) weip'hing about Icwt., 
yielded 0.55 per cent, of tin ; the second (2494) weighing 
about Icwt., yielded 3.46 per cent, of tin ; whilst the 
third (2495) which weighed about Oicwt., yielded tin to 
the extent of 1.09 per cent. The old workings in the 
crosscut show that the tin-bearing greisen, which is not 
of any great width, has been subjected to dislocation, a$ 
shown hy the slicVensided faces. This faulting introduces 
certain elements of uncertainty as to the unbroken con- 
tinuity of the ore body in the mine in depth, thoaigh not 
as to the permanency of the tin ore, which, fitnding its 
origin below the limits of practical mining, is likely to 
persist to g^eat depths. Whether the* ore will prove suf- 
ficiently concentrated to be payable can be l3est deter- 
mined practically.^* 



* A. Ofbb MaitUnd. Qoyernment Qeoioirifft. Annn&l Report, Deologloal Snrrey 

PepArtment, 1900. 
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Mr. W. D. Campbell writes of this property in Decem- 
ber, 19a5:- 

t '*The old workings comprised several shafts from COft. 
to l^ii. deep on the various lines of lode, of which there 
appear to be four in number, striking about 161 degrees, 
with a westerly underlay of 84 degrees. The two western 
lodes at least are in decomposed granite, and either one 
or two of the eastern lodes arc probably in the dark mica 
schist (6514) showing in the dump of the 120ft. shaft. 
Very little stoping appears to have been done by the past 
owners. . . . The present owners have been stoping and 
driving from the old workings at 60ft. to the surface <A 
the decomposed rock, which is overlaid by about 7ft. of 
tin wash and gravel. They state that they found rich 
patches of ore. They have also sunk several minor shafts 
with drives and stopings, and have been well satisfied 
with the mine. ... I inspected part of the workings 
down to 50ft. depth . . . the lodes are somewhat sinu- 
ous, and vary from 18in. to 5ft. in width, and are ap- 
proximately parallel, though probably not all continuous 
through the lease.*' 

This was the first lode worked in this locality, the 
shaft being sunk by a company in the early days of the 
field, owing, however, to the low price of tin at the timie» 
the necessary capital could not be obtained, and since 
there werd no crushing plants in the district the ore 
could not be treated, therefore it was abaiKioned. 

Later on this lease was again taken up by a KaJgoor- 
lie Syndicate, who held it for a ntbnber of years, but did 
little work upon it. In 1904 it passed into the h^inds of 
the present owners, who have taken out a considerable 
cfuantity of tin. 

The surface of this lease is covered with laterite, but 
the lodc' lines are indicated by the presence of tourma- 
line at the surface. The lodes themselves consist of peg- 
matite and greisen, dykes containing quartz, albite, mus* 
covite and tourmaline. The country is usually highly 
weathered to a depth of 50 feet, but below this a horn- 
blende biotite schist is met with, which is, in all probar 
bility, the result of altered bronzitc diabase rock. 

The lodes have been worked from the surface down to 
a depth of 40 or 50 feet, or the zone of much weathering 
in which the felspars have been converted into kaolin and 
In consequence little crushing is required. 

t Annual Rejwrt QMloir<^l Sarrty DvputiiMiit, 1908. 
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There are three distinct lodes upon this lease, the first 
one worked being situate4 at about its centre. This Ipdc 
has a course a little east of north with a dip to the 
north-west, it was first opened at its cap by two under- 
lay shafts, which followed do^n a fairly rich pipe of ore. 
Later on a Mnail vertical shaft was sunk to a depth of 
100 feet, and later still a three compartment main shaft 
with a cross cut to the other workings. This lode is a 
jTOod deal broken and cannot be traced for more than 50 
feet at the surface. The next lode lies about two chains 
north-west of the main shaft, and has been traced for a 
distance of three chains, following the normal course of a 
little west of north with a dip to the south-west. It is 
of good si/.c, attaining as much as 14 feet in width in 
placfes, and has been worked to a depth of 30 feet for a 
length of about 120 feet, yielding very good returns ; 
whilst the lodestufi like that from the upper workings in 
the first mentioned is very highly micaceous. 

The next lod!e lies about two chains to the westward, 
and follows a parallel course to the last mentioned, it 
has been worked for a length of 1% chains to depths 
varying from 30 to 60 feet. The size was apparently very 
variable, being as much as 10 feet in places, whilst at 
others it was ^mall. The official records show that this 
mine has produced up* to the end of 1907, 37.7S tons of 
black tin, which realised £3,236. 

So far only the weathered rich portions of the lodes 
have been worked, on account of the cost of treatment, 
since afl the stone hasi to be carted for a distance of 
from one to two miles and treatment paid for. As there 
is every indication that an ample supply of water will 
be obtained by sinking upon the lodes, if a plant were 
erected upon the lease, the cost could be so gi«atly re- 
duced as to ffender the treatment of the harder and lower 
grade stone possible. 

SOUTH CX>IINWALL M.L. 300 (20 acres).— lies to the 
west of M.L. 366, and includes old M.L.'s 101, 89, and part 
of 54. In this lease a lod^ parallel to those in the Corn- 
wall has been worked, and near the surface yielded som£ 
of the richest lode stufi yet raised on the field (4660). 
Mr. W. D. Campbell writes in December, 1905 :— 
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**The main shaft is 80ft. deep, and the lode adjacent is 
stoped from 63ft. to the surface for a width of 8ft. from 
the western side, where the schist is more decomposed. 
There is a crosscut east for 78ft., which the owners state 
is^ tin-bearinjgr all the way. . . . the country rock is 
mica schist. About 100ft. farther north the lode has been 
opened up by a 50ft. shaft, and is stoped from 50ft. to 
surface for about 250ft. in length." 

• • 

Some of the richest ore from this mine (4660) was 
very micaceous, being composed of pale-green miiscovite, 
quartz, topaz, ancj very coarse tinstone. A large speci- 
men (7198) from a depth of 130ft., recently received from 
this mine, shows a compact somewhat banded lode com- 
posed mainly of albite, with quartz, tourmaline, topaz, 
and cassiterite ; 19.64 rons of tin ore have been won from 
this mine, which realised £1,564. 

•'At the time of my visit to the South Cornwall the 
shafts on the property were full of water, and only the 
dumps could be examined. Portions of these gave good 
prospects of tin ore on washing. The tin-bearing forma- 
tion, or stockwork, Is said by Mr. Johnston to be some 
100ft. in width, but not yet to have been properly cut j 

through. The east wall is dark mit^aceous schist. The tin- | 

bearing rock has quite the stockwork characteristics above » 

described, and I have little hesitation in grouping it in 
this class of ore deposits. The dreT)est shaft is stated to 
he 65 feet in depth, and some excellent ore was obtained 
from it. Mr. Johnston informs me that altogether about 
600 cubic yards of material have been washed, for a re- 
turn of 10 tons of black tin, or dressed tin oxide. This is, 
approximately, 1 per cent, tin ore per ton of rock, which 
miffht be payaWe under favourable conditions of mining 
and dressing. Less than one half per cent, of tin ore has 
been made to return a profit, under favorable conditions, 
at the Anchor mine in Tasmania. 

'*Mr. Johnston tells me that the water level in sum- 
mer in his shafts is at about 65 feet, and that down to 
that depth the rock is soft and easily sunk through. In 1 

winter the shafts become filled to the surface, but the in- 
flux of water is not so great as to present much difficulty \ 
in working. The idea in the district heretofore apoears to f 
have always been to sink deeper, in the hope of defined 
lodes being -met with, but the behaviour of stockworks 
hardly warrants this roorse. The probabilities are in fa- 
vour of there bteingr little change in the character of the 
rock, except that it will naturally get harder below the 
surface zone of weatheringr. It does not seem to me that 
there is any better chance of getting good ore in depth 
than near the surface, and the shallow giound is much less 
costly to work.** 



• A. Montgomery, M.A., F.G.S.. 8ut« Mining: Kngineer, Anooal BfnortMfiiflB 

Departmrat, IMS. 
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Upon this lease a considerable amount of work has 
been done, and the greatest depth as yet attained npon 
the field reached, whilst a three compartment 200 feet 
vertical shaft is being sunk with the assistance of the 
Government. 

The lode has been traced at the surface for a distance 
of 7 chains and been worked to depths of from 40 to 130 
feet, the lode matter between the walls attaining a width 
of 20 feet 6 inches at one point. The lodcstuff is not so 
micaceous as that met vrith in the Cornwall mine, but 
that worked is on the whole richer, whilst some was of 
high grade. The average higher value of the material 
treated cannot be taken, however, as a criterion of the 
whole lode mass, since it has not been removed in such a 
systematic manner as in the Cornwall. 

The rock passed through in sinking the main shaft is 
a biotite hornblende schist with veins of quartz and 
granite, the latter being sometimes heavily charged with 
arsenical pyrites and carrying a small quantity of cassi- 
terite. 

DIXIE M.L. 388 (24 acres).— On the laterite lidlgo im- 
mediately east of the town is situated this lease, which 
includes part of old M.L.'s 71, Jeffery, 156, New Zealand 
Syndicate, and 104, New Guinea. A lode is being worked 
in this property, of which specimens from a depth of 120 
feet are in the Departmental Museum (6998). These show 
that the lode is a pegmatite vein, composed largely of 
albite, with lesser quantities of quartz, tourmaline, mus- 
covite, garnet, and cassiterite. 

• 
The lode in this property has. a north-westerly course, 

«^PPiiig to the south-east , and can be traced for a dis- 
tance- of 14 chains. It has been prospected by a number 
of shafts, sunk to depths varying from fiO to 120 feet, in 
which it has varied considerably in size, but reaching as 
much as 12 feet in places, some of the stone being of ex- 
ceptionally high quality. 

* » 

There are also a series of north and south veins which 
strike of! from the main lode ' in a southerly direction, 
these are five in number and average about 3 chains in 
length, and have been projected by a number of shafts 
sunk to depths which vary from 30 to 70 feet. 

This property has so far yielded 22.16 tons of tin oxide 
worth £I,76S. 
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« -< RUBY TIN IftlNINQ 00., M.L. 158.— Two sluifto. h»T« 
I>eeii sunk upon the lease to- a vertical depth of 80 feet 
f.'ach. The main alsaft' was maooeesible to me, but the ma- 
ferial at grass showed the sinking^ to ha\e been through 
ferruginous mica schist. The present working shaft has 
been carried down through decomposed micaoeous schist, 
traversed by a few quartz leaders, the whole formation 
underlying to the west. From the foot of the shaft a 
crosscut 37 feet in length has been put in to the westward 
with the object of connectiiiig^ with the main shaft. The 
crosscut exposes nothing but fine erained micasoeous schist, 
traversed by quartz veins. Near uie faoe of the drive tw^o 
barren-loolting quartz reefs of about 12 inches in thickness 
dip at a fairly high ang^le to the west. A crosscut, 20 
feet in length, has been put in to the westward from the 
50 feet level. It exposes nothing but ferruginous mica 
schist, with gneissic ba&ds. Twenty feet higher up the 
shaft, a drive has been put in to the south-west, for a 
distance of 14 feet, but it laid bare nothing but schist with 
tourmaline. No semblance of a lode has been opened up 
anywhere in that portion, of the workings accessible to 
me." 

• 'QUEEN OF GBEENBUSHES. M.L. 80.-Three verti- 
cal thalts have been put down in close proximity to each 
oUker upon the property. Ihe most northerly, Np. 2 
shaft, had been carried down to a vertical depth of 60 
feet, throagU a white granitic rock, carrying small quan- 
tities of tourmaline. From the foot of the shaft a drive 
had been put In to the north for a distance of 16 feet 
through a- whitish granitic rock identical in character with 
that passed through in the shaft. At nine feet frctn tbe 
face the gran&te gives place to a clay, which may repre- 
sent the decomposition product of a porphyry. The junc- 
tion between the two deposits dips to the south at an 
angle of from 40 to 50 degrees. The drive has been conr 
tinued southwaids from the shaft, through a similar 
granitic rock, for some distance until it intersects another 
drive trending east and west, connecting with No. 1 shaft. 
Where tin two drives intersect, a winze has been sunk for 
a vertical distance of 18 feet to what is known as the 80 
feet level. A few feet below the floor of the level in the 
winze a fairly large quartzose portion of the granite which 
carries tourmaline is said to have yielded fair prospects 
of tin. None, however, was visible to me. No. 1 snalt, 
60 feet in depth, has been sunk through a rock carrying 
a little mics and decomposing in the direction of kaolin, 
in all probability a granite of the type prevailing on the 
field. A drive has bwn put in a few feet south from the 
shaft through clayey country, intersected hf a quartz 
leader. No. 3, or the Main iShaft (five feet by three feet) 
has been carried down to a depth of 100 feet, through .a 
decomposing granitic rock. From the bottom of the fhaft 
a drive has been put in to the westward for a distance 
of 20 feet. The face of the drive exposes a hard foliated 
f|Uart7ose granitic rock with tourmaline, inrlined at a 
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* A. GIbb MaitlftBd, Oo«. Oeoloffift ADnoal Report, GeoL Sorr, Dept., 1900. 
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steep angle to ihe westwarcl, and trending approximately 
uHfth. aH4 Aoutii. WJiat me^ be, ealled ih^f hftfigiog wall of 
the laliated granite is a , hif^ly micaceous schist which 
httB been penetrated a lew .mches. The thickness of the 
ioUatiHl gz«nite— the .ao .called lode— is a\yo\it 10 feet. A 
ciixf^ully selected aample ei the 'lode' yielded i on assay in 
Uie official laiborali/Qry, an appreciable (quantity oi tin, 
^'i^.,•■.(M^;,per cent. . On the arrival of my specimens in 
•Perth, it was found that certain fragments of metallic tin 
-^ot obtained from the 'lode' — were included in the sam- 
pla. Theee;were<, of cpurse, extracted before assaying. A 
small sample of the dressed ore irom the property yielded 
on assivy 4*7.6 per cent, of metallic tin. A great deal of 
genuine labour has been done upon the property, which the 
owners inform me representf) aibout £600 in cash. There is 
no true fissure lode opened up anywhere in the mine, the 
appearance of a hanging anc foot wall being due to the 
jointing of the coiintry rock, and a deceptive indication 
from a miner's point of view." 

List of Rocks in the Geological Survey Museum 
from the Greenbushes District, 



No. } 



DesoripUon. 



LossIHif. 



!%«• 



687 
703 

1242 
12i3 
1244 
1245 

1246 

1247 

1277 
1288 

1645 
1927 1 

1990 ] 
1999 . 

2022 ' 
a004 

3005 ' 

4860 ' 
5198 

6254 < 

6510 



Stanniferous Qneiss 
Gsssiterite in Albite 
Pegmatite. 

Granite 

Coarse Graphic Granite 
Deoomposed Granite ... 
Ohished Foliated 

Pegmatite 
Quartz 'umrmaline Rock 
' (Sohori Rook)'. ... 
do. do. 
Weathered Gneiss 
Weafebeced Quarta 

. Toiuvaaline Lode . . . 
Tcfurmaline Granita . . . 
Crushed Foliated 
Pegmatite . 
Foliated Albite Rock ... 
Crushed Foliated 
Pegmatite 
do. do. 
Quarts Tourmaline Rook 
• <SohorIReck) . ... 
Weathered do. 

P^jaiatite (?) 

Brooeite l^abase 

Blue Tourmaline in 

Pegmatite 
Cassiterite in Lode 

(Quart£-Mica) ... 



i m. S.E. of Post Office ? (M.L. 356, Gornw^l! 

Greenbushes Weil, Greenbushes. 
Spring Gully 

Junction of GibuAy's and Dumplins Gnlliet 
Sugai^s Claim, Head . of Spring Oelly 

M.L. 40, Com wall 

Greenbushes 

Larkin's New Find, Greenbushes 

Webb's Mine, M.L. 146(?) Bunbury Qnlly 
Greenbushes 

Cornwall Mine (?) 
Greenbushes 

Cornwall Mine 

M.Li 9/f^j Qneea of Greenbushes, Floyd's Gnllv 



* • 



M.L. 233, Nelson Extended, Bunbury Gulh 

do. , do, 

M L. 46, Greenbushes 
•BuDbury Gully, .Greenbushes 

Greenbushes 

M.L. 356, Cornwall 
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List of Rocks in the Geological Survey Museum . 
from Die Qreenlmshes District. 



Mo. 

6611 
6512 
6514 
6515 
6517 

6518 

6998 

6999 

7000 
7028 

7196 



73£2 
7323 

7334 
7325 

7665 
7666 
7667 
7668 
7842 
8282 



Deacrlptioo. 



Looallty. 



Casaiterite in Quarts- 
Tourmaline Lode. . . 

Gaesiterite in QuarU- 
Mica Lode 

Hombleode-Biotlte 

Milft - ) 

do. do. 



Caasiterite in Lode, 
(Albite, Tourmaline, 
Qiiartk,Oaniet, Miiic6vite) 
Ga«iterite in lode 

(Quarto, Tourmaline) . . . 
Caasiterite in Lode, 

(Albite, etti.) 
Becompeeed HomUende : 

Sohist ... 
Bnmzite Uiiabaae (?) ... 
OMtiterite in Quartz- ' 

Mica Lode and in 
• Albite, Quartz, 

TourroaKne Lode . . . 
d^aasiierite in Lode (Albert 
Quartz, Tourmaline, 
Topaz) 
Bronzite Diabaae 
Weather Homblende- 

Biotite Schist ... 

Greiaen 

Quarts Tourmaline Rock . 

(Schorl Rock) 
Gninite ... 
Qneii^" ... 

Qrauite .. 

Gneiss 
Albite-Pegmatite 

CIO. ... • • • 
i 



Depth 50 ft. Cornwall 

i Depth aO ft. Cornwall 

129 ft. V.D. Eastern Shafts Cornwall 
92 ft. at Drive in 1 10 ft. shaft, M.L. 314, 
Battler's Hope 



M.L. 375, Glasgow 

Ilower Level, Glasgow 

IdOft. Main Shaft, M.L. 388, Dixie. 

About 100 ft. V.D. do. do. 
South Side of Loc. 991, Greeubushes 



9Qft. level M.L. 300, South ComwaU 



130 ft. M.L. 300, South Cornwall 
M.L. 374, South Greenbuahes 

do. do. 

Portwood k Bonner's Claim, South Greenbushes 

Well, StAte Battery, Greeubushes 
The Mill Brook, Greenbuahes. 

do. do. 

Dumpling Gully, Greenbushes 

do, do. 

South Cornwall, Main Shaft 

do. do. 
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PART il. 

■ > * 

A Report upon the Mount Malcolm Co|>per 

Mine^ Eulaminne, Mount Margaret Ooldfield. 

' > • 

INTROnUCTION. 

When the proofs of the matter for the Baser Metfds 
Bulletin, No. 30, were bein^r read, it was suddenly ^' 
covered that the g^reatest producing copper tninc ilt. the 
State had not been examined by an officer, of thi£| Depart- 
ment, the Hon. Minister for Mines therefore instrtictcd th^ 
present ' writer to proceed there at once, in order that a 
short description might be included. 

The following is the full report submitted, but this is 
not nearly So complete as couM be desired, owing to the 
fact that the inspection had to be very hurriedfy made 
in order to avoid delay in the publication of th^ Btdle^in 
before referred to. . . i 

THE Mt. MALCOLM COPPER MINE. 

This important property, which consists of M.L.*« 4F, 
5F, IIF, and 12F, is owned by the West Australian Cop- 
per Company, Ltd., and is situated at Eulamiima (betjter 
known as Anasconda), four miles south-west of Mttrrin 
Murrin m the Mt. Margaret Gbldfield. It is upon the 
Laverton branch of the Eastern Ooldfields Railway ]i|ie. 
163 males north of Kalgoorlie a<nd 538 miles north-east of 
Perth. 

It was worked from the year 1899 until 1903 as the Mt. 
Malcolm Copper Mine, but in the year 1904 it passed into 
the hands of the Murrin Murrin Copper Mines, Ltd., it 
was equipped with the necessary plant and a large water 
jacket furnace, but for some reaso)i not apparent this 
cooipany went into liquidation, and disposed of the en- 
tire plant and leases, the latter being purchased by Mr. 
Blakemore, managing director of the present company. 
At the time of purchase little ore of a payable grade is 
said to have been visible, but prospecting work was ener- 
getically pushed on with, and was rewarded by the dis- 
covery of two rich bonanzas. Vfiih this encouragement 
the mine was again equipped with up-to-date winding 
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plants and pumps, and two reverberatoiy furnaces were 
erected, whilst a third is neaxang completion ; it is also 
proposed to shortly construct a bla^t furnace with the 
object of treatilag' a large quantity of low grade ore that 
is in sight in the mine. 

The lode gives little indication of its presence at the 
surface, the only evidence being isolated jaspery quartz 
outcrops at the north end. Its general course is norths 
easterly, with a dip' of about 66 degrees to the eastward, 
but, although the draining of the northern working;^ by 
the un watering of the deeper southern evidently indicates 
that all the deposits so far opened are upon one main line 
of fissure, their individual appearance does not produce 
this impression, since they do not follow one common 
direction, therefore it will most probably be found upon 
lurther development that thi individual areas of enrich- 
ment follow planes which cross the ore channel at vari- 
able angles. 

The workings may be divided into three groups, of 
which the southern are the most extensive, consisting of 
a miain vertical shaft 386 ft. 6 4n. in depth, with levels 
at depths of 85 ft., 192 ft. 6 in., and 29« ft. The upper of 
these, which is called the No. 1 level, is connected with 
the, main shaft by a crosscut 40 feet west, it has been 
driven north for a distance of 130 feet, and is connected 
with the surface by the No. 1 prospecting shaft at the 
end of the level, at which point the country has been 
crosscut for a distance of 40 feet east ami 4.'> feet west. 
Southward from the main shaft the level has mostly been 
filled in, but it originally extended at least 2fKi feet, or 
as far as the windmill shaft. - 

The No. 2 level has been driven lOO feet north and 310 
feet south from the main shaft, and above it the ore body 
has been stoped for a length of 29n feet. 

The No. 3 level has been driven 60 feet north and 225 
feet south, but little slo^^ing has as yet been done 
between it and the No. -2 level, as the ore does not gener- 
ally prove to be of a high enough grade to smelt in 
reverberatory furnaces without concentration. 

The ore body in these workings has been stoped from 
the surface south of th^ main ; shaft down to a depth of 
192 feet, and for a length varying from 210 feet to 300 
feet, and width of from 5 to <18 feet. This ore body ap^ 
pears to consist of two lenses, the southern one being 
Mnaller and more siliceous, a break occurring lietween it 



and, the nortlieni leh's', wHic'li varies from 5 to V2 feet'al 
the' surface,' increasfng up to 2Y feet at the No. 1 level, 
and to 40 feet at the No. 2 level, hi which latter a solid 
mass 18 feet in width is still visible near the shuft, the 
ore stoped ranged from 15 to 25 per cent. 

From the surface down to th^ water level, which is at 
a depth of 90 feet, the ore consists of lilue and green car- 
bonates of copper with oxide oi iron contained in a sili- 
ceous matrix, the whole carrying a small quantity of 
gold and silver. 

Immediately below the water level the lode often con- 
sists of. a ferruginous gossan with silicate of copper 
(chrysocoUa) and secondary silica ^chalcedony), followed 
by rich red' oxide (cuprite) and native cop|)er for a short 
distance only, when it is replaced by dense black sul- 
phides consisting of copper glance (chalcocite) and iron 
pyrites, a small quantity of peacock ore (liormte) was 
also met with near the apex of the sulphides, whilst a 
little zinc blende was also found at a depth of about 200 
feet. 

In the No. 3 level a large body of low grade ore was 
encountered, which ranges from 1 to 10 per cent, of cop- 
per, it consists mostly of iron pyrites often in a semi- 
decomposed state, with a certain amount . of powdery 
black sulphide of copper. 

The water in this level is heavily charged with snl- 
phate of copper, the drip frotn the roof often forming 
stalactites of blue stone, but when this water comes in 
contact with the iron it is rapidly replaced by metallic 
copper, whilst a drip upon either the tram lines or truck 
wheels rapidly cuts into them. A. quantity of valueless 
powdery ore, consisting mostly of p^'Tites, stowed in this 
level, was becoming rapidly cenvented by the copper salts ^ 
which are also doubtless replacing the iron sulphides. 
At the esid of thfls level the ore body apparently bifur- 
cates, but since both these veins are small and of low 
grade further driving in this direction was disconjtinucd. 

It may be menticmM here that this level has only re> 
cently been unwatered and sampled, owing to the fact 
tbat the shaft had to be* secured, skice the nails, bdlts, 
etc., had been corroded and replaced by copper, as also 
had the pumpa and pump column. 

Information is not available as to whether the shtft 
has passed through the zone of saturation, but this will 
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s|ui^]i>4>e proved mhen the cQtmlry.,i3^crQ$«.^^.t frQpvtl^^ 
abadt iydttonif which latter has just been cleaned out with 
that; object. , i .. i . 

The middle group df workings are situated 460 'leet 
north of the main shaft, and have been opened* by ^AuX 
is caUed the magazs^ie .shaft,. i9rhi(;h i^^-^s sunk, to a,ji«pth 
of lOQ .feet with a crosscu|. At JJ> Je^t fron\, th^. surfftce, 
This ^crosscut has been driven » A>^e«t. for a dist^uf^^pf .30 
feet and 120 feet east.cvtting-the Jon^^tiop at a ^ist^ce 
of 90, feet from the shaft, where., a *hpr.t level was dwen 
20 feet upon low grade ore, whilst a winze was sunk upon 
it^ wluch'xut a rich bodv at aide^^hroli^i feet. Tb§9 was 
folloiwed'down fox a further liepth. of 32 'feet, in' whiioh 4i^ 
tance the ore avejraged frono 30 to- ^ per cent.,i its ^^i^ 
is as yet unknoviii, but at the bottom of the winze it is 
over 7 feet in width. 

Thi&.ore con.sists of a. solid., in i^l^.o^^ copper .gladAc;^ 
(chalcocite) and iron pyvites, , the; ^qgokatiza h^ng, C£^ppe4 
by a small quantity of cuprite apd native .C€^|»er, :^^y,t 
which was a layer of siliceous oxide of iron and gossan, 
then a crust of silicate oiicoppur bemeath > secoadary 
siHca, above which was a cavity oC a lew inches between 
this rich body and the low grade ore above. 

These workings are dry,' although 40 feet below tl^e 
ground level, this is probably due to the un%vatering of 
the southern workings, .which vould sug^st that they 
are upon the same line of fissure although not upon the 
same ore body. 

The , northern workings, which lie 330 feet north of ^^ 
magazine shaft, consist of two independent series, tiie 
first or southernmost has been opened by the No. 3 pros- 
pecting shaft to a depth of 86 feet from the bottota of 
which a crosscut has been driven 30 feet east and west, 
and a level on the lode 40 feet in length, from which a 
winze was put do^vn 14 feet. 

These workings appear to have been opened with the 
object of testing the lode below a rich surface bunch of 
ore, worked from what is called the middle opencut, wMch 
was 120 feet in length, 20 feet deep, aikl varied in ^-idth 
from 15 feet at the surface to 2 feet at the bottom. 

A Utt^e to the north of these workings is. moiUi shaft 
No. 3 north, which is 146 feet 4eep, whilst furtherr tt^Ktb 
are the No. 2, 130 feet deep, and NO' li 70 feetd^ep, fra«i 
the bottom of the latter a le\'el called the \o. 1 has been 
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driven south for a distance ol 180 feet, which connects 
all these shafts. From this le\'«l the formation has been 
crosscut at three points, the first from the north end 
bcuig driven 60 feet east, the second at the main shaft 
40 feet east and west, and the third 20 feet east at the 
south end. 

Although this level is directly lielow, a point at which 
a rich sur£ax:e patch consisting of a body of carbonate 
ore 100 feet long, from 12 to 15 feet in width, and 30 feet 
in depth, was worked from aQ opencut, no downward ex- 
tension of it appears to exist. 

From the bottom of the main shaft a crosscut has 
been driven 70 feet east to the formation, which has been 
driven on north and south in low grade ore. 

Between the Nos. 1 and 2 levels at a depth of about 
90 feet belpw the surface a very rich pipe of sulphide ore, 
assaying 70 per cent., was cut, which has now been fol- 
lowed down by a winste for a distance of 80 feet, or to 
just above the No I 2 level. 

The ' water level in these workings, owing to the 
greater ' elevation iait the surface, was 120 feet, but since 
the lower workings at th6 south end have, been un Watered 
the bottom level has become practically dry, w^ieh points 
to the fissure connection of the various workings. 

The ore here, like that at the south end, consists of 
bkie and green • carbonates with oxid^' of iron and earthy 
matter above the water level, whilst upon the top of the 
sulphide masses were rich cuprites with crystals of mala- 
chite and native copper, also 5silver, either in the form of 
chlorides or mtore frequently as thin metallic Bakes, upon 
the faces of cracks or in cavities, whilst cobalt in the 
form of asbolite has also been met >\ith in small a^an- 
tities. . . 

This portion of the vein carries a jasper vein upon tho 
hanging wall Khich has been greatly crushed and brec- 
cia ted in places, this is particularly marked below the 
%vater level, where the whole mass has been re-ccmen-ted 
with silica, after the deposition of a considerable quan- 
tity of metallic copper in it. A certain, amount of oxida- 
tion has taken place near the rich pipe of ore in these 
workings i>elow the water level, as is indicated by a large 
mass of ferruginous gossan and' traces ' of carbonates 
even at the bottom level. 



81 

• 

A new main shaft is now being sunk to the eastward 
of the magazine shaft with the ulterior object of, after 
cutting the lode, connecting all the existing groups of 
workings, in which process it is highly probable that 
other enriched zones will be met with, particularly if the 
lode is driven on at a depth of about 150 feet (zlMie of ' 
g^reatest enrichment), with frei^uent crosscuts, since there- 
are over 300 feet both north and south of virgin grotind 
to be explored before these connections are efEected. 

The country rock is greenstone, but it has been, highly 
altered within a considerable radius of the lode owing to 
the perculation of acid solutions, whilst at other points 
it has been crushed, foliated and indurated until it pre- 
sents characters very similar to slate. 

This ore body is of very great interest, but will be of 
far greater when devdopments have expended downwards 
imto the primary sulphide zone, since at present only 
those of weathering and enrichment can be studied, and 
:n consequence any opinion formed of the former can only 
be conjecture based upon the hehaWour of similar ore 
bodies in other countries. 

The zone of weathering in this mine is most clearly 
defined, it embraces that section of the lode which lies 
between the surface and the level of the ground waters, 
or roughly the upper 100 feet. In this zone, as before 
stated, copper oidy occurs as carbonates, and iron as 
oxides, whilst the downwards leaching action of meteoric 
waters has practically removed all traces ol copper .from 
the surface, and considerably reduced the values of the 
rich bunch of ore in this zone, which \vere originally de-. 
rived from the weathering of sulphide bodies similar to 
those met with in the zone below. 

Below the zone of weathering lies the zone of second- 
ary sulphide enrichment, which corresponds roughly with 
the zone of saturation. In this zone the ore occurs for 
the most part in irregular masses as copper glance asso- 
ciated with iron pyrites, the apex of such masses being 
invariably much richer than the lower portion. Upon 
this apex or at the point of contact of the two zon^s, 
ores of a transition character are met with, such as cu- 
prite and native copper, whilst at one point, viz., in the 
middle workini^s, an open fissure lined with chalcedony is 
observable between the two zones, which allowed of the 
circulation of the ground water prior to the nnwatering 
of the mine. 
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in the northern workings the brecciated je^a^ser cpn«» 
taining native copper points to secondary fissuringi and 
since this metallic copper is here, met with considerably 
belaw its usual horizon in the .Ipde, it nvay be assumed 
tbat.this dislpcatiom is of .comparatively .jno^t^ri^; date^ 
and Imther the circnlatioa of the aground, waters appears 
to hava attained a mRCTimm downward moVicnient . sit 
this pointy sipce Vie .find oxides of iron (ferruginous gos> 
san); GontigiiiQins witk the rich sulphide ores and traces of 
carbonates down to the 150 feet level. 

• • - . • • ' » • . ^ . 

At the present time no primary sulphides of* copper 

are fxresent in thta wis^ but tlier S|ta|e iGMingiji^V'l^^ 
states tliat he ha9 seen,) spmoaeiia of ciHAcoiaite«vitii 

nmrcasite still unaltered, and enclosed jn chaloooitey whioh 
clearly points to the conchision that these bonanza en- 
richments of secondary sulpWdes result frpm the replace- ^ 
ment of a considerable quantity pfiiron pyrites, ^d Jifhe 1 
reduction of the copper sulphides to a more b^sic form 
by descendiaig solutions of sulphate of copper derived from I 
the weathering and oxidation of sulphide ores taking 
place at the ground water level. 
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In the zone of primary sulphides the ore «dU in! all 
probability consist of y^ow copi>er ore and iron, pyrites, 
whilst, t6 judge from tif^ form^ ofthe ore bodies mat 
with in the upper zones, tbey will probably occur in lam.- 
ticulaf bunches of considerable sif'.e and value contained 
in a large lean ore body. 

There can >be little -doubti bat that one' main ore chan- 
nftel* crosses these Jeaaea, w^tch hasi now been opened at 
tiif«e points, proving its longitudinal extent to be not 
less than 1,300 feet,: and) when it is borne in mind Uiat 
the aggr^ate distance driven above the i water level la 
620 f^t and under it 500 feet between the 100 and 2D0 
feet levds, and only 2^0 feet at the dUO leet level, it fel- 
lows that in the large unprospected lengths of lode be- 
tween the various workings, •oo'e bodies of considerafeie 
size and value may exist, therefore, outside the existing 
rich deposits and the large body of low grade ore in 
sight, this property has very considerable prospective 
ossibilities. 
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Table sJiewing the Yiisld of the Mt. Malcolm Copper 

Mine to the end of 1907. 





MuiM aad Numbet 
of LMMe. 


Ore 
Baised 


Copper 
Contents 


Yaloe 
per Ton 


Total. 


Temr. 


Ore 
Baised 


Copper 

thare- 

fxetn 


1 

Taloa. 


1899 ... 

1900 ... 

1901 ... 


1 

UU MaJootan Oopper Mine 
MX. 100 
' do. 

d9. • • 
Mt. SbIooIib & ITnrriB 
Oopper MiMi Lid M.L. 100 
Marrin Oopper XlneeLtd. 
^L.'k 90,100 etc 
do. 11X^(00), 10c etc 
'do:- 1LL.*i(9C),4P, 

Mt MatoQlm Coppet Seine 

■x.^ 4v, n 

Weit Australian OOpper 
Oo^ Ltd., M.L.*b4f,5f 
da 

Totol 


Tons. 

fC-OO 

8,98«-00 
7,590-00 


Per Cent 

IM 

7-7 
7-8 


£ 

10-8 

6-1 
88 


tons 

11,6681)0 
l,964i)0 

19,488-00 
8,8S9-00 

8^896-78 


tons 

877-47 
12410 

» ' •» 
810-80 
418-00 

1,810-70 


68,002 


1902 ... 


t964-O0 


iA 


8-8 


8,882 


1908 ... 
1904 ... 


18,9t&00 
SOO-00 


4-2 
4-0 


J-4 

1-8 


t 7 

4«»487 

• 

17,088 


1906 ... 


3,839-00 


10-8 


1 4-4 


1909 .. 
1907 ... 


400-00 
4,996-78 


88-0 
288 


8-78 
11-8 


80.188 




• •• 


••• 


... 


42,817*75 


8,641-17 


£194,4 14 



84 



PART 111. - 

* 

jA Report upon Frasor's Gold Mine, Southern 
Cross, Yilgarn Ooldfield. 

I INTRODUCTION. 

Aboul the middle of 1907, the British and Foreign De- 
velopment Syndicate, limited, who own this group of 
mines, approached the Government with the object oi ob- 
taining a State subsidy for deep boring. Before recom- 
mending this the Hon. Minister instructed the present 
writer to proceed at once to the mine and to make a 
thorough examination upon the spot, the follou^ng being 
the report submitted :— 

THE BRITISH & FOREIGN DEVELOPMENT SYNDICATE, 

LTD. G.M.L.*s 13, 29, 279, 506, 506. 

This property, which embraces the old Central, 
Eraser's and Eraser's South mines, is situated at South- 
em Cross, which is upon the Eastern Railway Line at a 
distance of 236 miles from Perth. 

These mines were discovered in the year ISsS, and are 
the oldest working to-day upon the Eastern Goldfields of 
Western Australia, but, owing to the low grade of the 
ore they were passed over vvhen the great influx of capi- 
tal set in, otherwise there is little ddubt that they would 
occupy a very different position to what they do to-day. 

Eraser's reef, or to be more correct ore channel, 
strikes in a north-westerly and south-easterly directioA 
with a dip of from 60 to 70 degrees to the westward, ie 
is a large body of the compo.site onder confined between 
two well defined walls, which give 'evidence in places of 
considerable crushing and grinding action. 

This lode, or ore channel, which has proved to be 
auriferous for a length of one mile, will average some- 
thing like 20 feet in thickness, being composed of a num- 
ber of veins, strings and bunches of quartz, intermixed 
with a considerable quantity of schistose rock, the whole 
being enclosed in schistose amphibolite count rv. 

The main ore channel is accompanied by two other ore 
bodies, which lie parallel to it upon either side, but 
neither of which outcrop, these are callofl S-holl's and 
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Hogg's reefs respectively, the former lies to the east and 
is very similar in character to Eraser's reef,' whilst 
Hogg's, which lies to the west, is entirely different, being 
.more) ferruginous and having ragged walls. 

The whole of this auriferous belt is enclosed between 
a barren quartz reef upon the east (called the Battery 
Reef), which can be traced for a distance of two miles, 
and a series of hematite bearing quartzite veins upon the 
west, whilst about 20 chains farther to the eastward, the 
granite outcrops, its contact with t^ie amphibolite having 
a course parallel to the lodes, which therefore may be 
classed as parallel contacts. 

The main line of lode can Ije easily traced at the sur- 
face from the edge of the lake northward through 
Eraser's South, Eraser's, Central and the old Central Ex- 
tended without app«.rently a break, but after crossing the 
take at the south end the reef there met with is found 
to be considerably off the ^neneral course, which is pro- 
Imblv due to m fault. 

In the mine itself another well defined fault has been 
encountered in the lower levels, which cuts the reef 
obliquely upon a course a little west of north-west, but 
apparently little dislocation has taken place, since the 
lode was worked without a break in the upper levels. 

In the lower levels no attempt appears to have been 
madf to locate the position of the lode upon the other 
side of the slide, for when this was encountered' it was 
followed instead of being' crosscut. 

It is not unusual to find some 9 inches or 1 foot of 
barren white quartz upon this fault plane at the point 
where it intersects the lode, and at such places it demon- 
strates clearly that the faulting was secondary to the 
formation of the ore body, since all the quartz layers are 
cut diagonally, and come in contact obliquely with the 
solid barren vein. * 

It will be needless to enter into a description of the 
extent of work done upon these mines, as this report Is 
accompanied by a plan, a longitudinal and' a series of 
cross sections (Plate IV.), which will make it far clearer 
than if given in writing, the only point upon which em- 
phasis need be laid is that the lode is as well defined in 
the bottom levels as in the ones above; 

These plans show the assfty values obtained byjiand 
sampling, but, owing to the peculiar character of the lode, 
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and its great variability in value, these cannot be en- 
,tirely depended upon. This has ibeen clearly demonstrated 
in that a bulk sample of 71 tons taken in equal quan- 
tities from X4 shoots above the No. 5 level ^s reported to 
have yielded gold at the rate of 1^/6 over the plates and 
J 4/4 by cyanide, making a total of 32/10 per ton of ore 
treated, wliflst during the year' 1002, 14.541 tons of ore 
were crushed, the bMk of which, riportcd to have been 
ta^en mostly from the same stope, yielded gold! at the 
rate of 18/7^ by battery and 12/6 by' cyanide, or a total 
of 31/1^. If this is compared with the assay value of 
the same stope obtained by hatttd -sampling, a very con- 
siderable discrepancy will be biyted^ but this is in part 
accounted for by the fact that tlie stone is picked to a 
certain extent in the stopes. on account ^of the schists 
being practically barren and -i^he xBill capacity small, 
therefore abopt 30, ptr. cent, of the ore is discarded, 
which, if ad<}ed to that milled ,,, reduces its value as, a 
whole to 21/-. , . , 

Fromi the year 1890 up to the endoi I'JOG, these mines 
have yielded a total of 152,55)7.78 ounces of fine gold from 
304,854 tons of stone, which averages .53 ounces per ton. 

4 

The attached taible gives the annual prodiiction of 
each mine so longf- as it was worked by itsdf, and under 
one head when worked together. From this it will be 
s^nthat the results ) are < in .some cases very variable, 
this is not due to 'sudden increases in value, but to the 
inclusion of the result of ' the treatment of ajccumiuated 
sands by cyanide, thus in 1900-1 we« find that the Central 
mane suddenly, springs from ,36 to. 2,54 ounces to the ton. 
Upon Fraser's ^nd Fraser's ijouth mines the sands do not 
appear to have .been , treated until .these properties were 
t^aken over by the Mines Dev^opment .S^Ti^^icate in 1901, 
an«l in consequence, this company's returns varied from 
year, to year according to the proportion of stone 
crushed to the sand's treated, during the last year, how- 
ever, the accumulated tailings had been practically all 
handled, thus reducing the average value of the stone 
crushed to .52 ounces per ton, which is only .01 below the 
average value of the ore treated since these mines started, 
thus proving conclusively the great consistency of the 
lode values. It is true, of course, that near the surface 
richer ore was obtained, but since a considerable quan- 
tity of the resulting tailings *were used foi! fiUing (some 
of which ax>R now being raised laty tributers),^■the average 
Value< of the lode has not been* undulv,itiila ted. 
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From a geologickl point of view there is every proba- 
bility of t}iift lode^ whidb is a true fissure continuiitg 
downwards, whUst there is absolutely no reason why the 
values should not do likewise, since so little change has 
taken place in them so far. 

It is" probable that the fissures called Hogg's and 
ShoU's reefs will junction' with the main body at no great 
depth, in which case it is highly probable that a LOUt of 
eonsidexably increased calwcs will be met with. It would 
appear also from the cross sections that the main barren 
Battery lode is Approaching the Frasea:*s lode in tiie 
lon*-er levels, should thi« unite, althot^h barren, it will 
in all probability also cause enrichment. 

To the westward of the orei channel are a series of 
hematite bearing quartzite veins, similar ones to which 
in the Murchison district have exercised very considerable 
Influence upon the quartz veins with which they come in 
contact, causing phenomenal richness, whilst these mineral 
bearing quartzites, although barren at the surface, may 
possibly prove to be auriferous at a depth. 

The only means of solving this important problem 
cheaply is by putting down a series of bore holes in a 
systematic mann«r ; one or two bore holes vi'ithout me- 
thod would be worse than useless, since no reliance could 
be placed upon the results, neither would they be con- 
clusix'e. 

Tliis boring should consist of 10 or 12 holes to alter- 
nate depths of 750 and 1,000 feet, they should not be 
farther apart than 100 feet, and should be so planned as 
to cut the entire thickness of the formation. 

From a mining engineer's point of view this lode can 
be worked more cheaply than any in W.A., for not only 
are the wages lower, but there is an abundance of fine 
timber lor mining purposes and fuel close at hand, an 
abundant su]^ly of salt water can be obtained from be- 
low the lake, aiwi a main connects the mine with the 
Goldficids Water Supply, whilst further, there are about 
140 miles less railage to pay upon stores and machinery 
than to Kalgoorlie. 

It is a large low grade mine, which would have paid 
well had the capital been forthcoming to develop and 
equip it in a proper manner, but with an oM fashioned 
battery of 30 head, having an outside efficiency of two 
tons per stamp in 24 hours, economic working is out of 
the question. 
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The stone treated from this mine to date has upon 
the afverage been worth 45/- per ton ; this has been more 
or less picked, but it has paid well from its inception, 
even in the etude manner in which it was worked. 

The mine is now rapidly coming to an end of its ore 
reserves, not that there is not a considerable quantity 
of low grade ore in it, but, owing to the fact that only 
the hi;ghest values will pay under the present system of 
working, wliilst capital is not available for further pros- 
pecting or development. Tributers are already working 
in the upper levels, but so far have not been allowed in 
the lower, but so soon as this takes place the end of 
this mine will not be far distant. 

Only one thing can save this mdne, that is the estab- 
lishment of the fact that the lode carries payable values 
at a greater depth, but, not having sufficient capital to 
undertake this thanselves, the company are applying for 
Government assistance to bore. Should this bgring be 
successful there is little doubt but that this mane would 
commence a new lease of life under better conditions than 
previously. 

Since this is a q^uestion of vital importance, not only 
to this mine or district, but to the State as a whole, 
this reqmest should be considered, for, should the fact 
be once established that these larg^e low grade bodies 
carry payaJble ore at a depth, there is not the least 'dout|t 
but that a num^ber of others of the same class will also 
be tested. 

This lode is especially suitable for this experi- 
ment for, firstly, its great size and length and the 
character of its wails, point to the conclusion of per- 
manency in depth ; secondly^ the general dissemination of 
the gold through the lode body for so great a length 
without the marked occurrence of shoots or lenticular 
bunches afiEords great encouragement ^-ith regard to its 
continuation to carry values to a depth ; thirdly, the 
enclosure of a well defined ore channel between a white 
barren reef of considerable extent upon the one side and 
the ferruginous quartzite veins upon the other, also sup- 
port the theory of permanency ; fourthly and lastly, this 
lode lying in a codtact /.one parallel to and dipping from 
the intruded granite, which lies at a short distance to 
the eastward, is also favourable both to permanency and 
th€ continuity of values. 

The only conclusion that can be drawn is that if 
boring is nndertaken here conjointlv by the Government 
and the Company it will be with every probable prospect 
of success. 
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GOVERNMENT ASSAYS. 

Assays, Analyses, and Determinat ons of any Western Australian Ore or 
Rock will be made by the Assayer to the Geological Survey, ich^n noi 
unduly interfering with official work, subject to the following conditiona : — 

1. Each sample must weigh at least 6oz., but not more than 2Ib6. 

2. Each sample must be enclosed in a separate canvas bag or strong 

paper wrapper, with a slip of paper bearing the name and 
address of tne sender, together with a private mark by which 
it may be readily identified. 

t3. The parcel must be forwarded, prepaid, to : — 

The Government Geologist, 

Geological Survey Office, 

Perth. 

4. A letter must be sent at the same time to the same address, stating 

for what metals the samples are to be assayed, or containing 
other instructions, as the case may be. 

(N.B. — It is always advisable to keep duplicate samples of those 
submitted. ) 

5. Before any assay is made the prescribed fee must be paid to the 
Mineralogist and Assayer, or sufficient reasons, in accordance with Section 7 
below, be furnished for having the samples treated free of cost. 

6. The following fees will be charged : — 

(a.) Determination of a Rock or Mineral 

ib.) Assay for Lead, Iron, or Manganese, and 
Phosphoric Oxide, each 

(c.) Assay for Silver, Copper, or Tin, each 

id.) Assay for Gold or Zinc, each 

{e.) Fire Assay for Lead, Silver, and Gold 

(/.) AtsBy for Antimony, Bismuth, Chromium, Cobalt, 
Mercury, or Nickel, each 

ig.) Proximate Analysis and Calorific Valuation of Coal 

{h. ) Complete Chemical Analysis of any Mineral or Ore, 
according to number and nature of determina- 
tions £2 12s. 6d. to 

(t. ) Other determinations, according to time spent, up to 

A reduction of 20 per cent, on the above amounts will be made in favour 
of any person submitting, in one parcel, five or more samples for identical 
treatment. 

7. With the object of encouraging bond fide prospecting, free Assays 
will be made under the following circumstances : — 

{a.) The sample must have been obtained from land within the 
State not held under lease for mining purposes. 

(6.) The exact locality where the sample was found must be 
disclosed. 

(e.) The sample must be of sufficient promise to warrant an 
assay being made at the expense of the State. 

{d.) Free Assays will not be made of samples showing free gold, 
or of tailings or other metallurgical products, or of umpire 
samples. * 

8. The Department reserves to itself the rii^ht of refusing to make 
any particular Assay, and also the right of publishing at any time the 
results of an Assay made at the public expense. 

A. GIBB MAITLAND, 

GoTf^ment Geologist. 
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